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The 2011 Tshwane declaration of support for breastfeeding in South Africa places 
strong emphasis on exclusive breastfeeding for HIV-exposed infants, overturning prior 
policy emphasising formula feeding. Prenatal feeding intentions of HIV-exposed 
women on antiretroviral therapy were compared to postpartum feeding practices. 
Factors associated to congruence of infant feeding intentions and subsequent 
practices were identified.  
 
Methods  
This prospective sub-study is nested within Phase 2 of the MCH-ART study. Five 
hundred and eighty-four women who consented to participate in Phase 2 (of a 3-phase 
study) were enrolled. Interviews took place at the Gugulethu Community Health Centre 
from July 2013 to December 2014 at late 3rd trimester and before seven days 
postpartum. Factors related with prenatal and postpartum characteristics were 
analysed to identify associations with congruence between infant feeding intentions 
and practices.  
 
Results  
The majority (81%) of the cohort had intended to exclusively breastfeed, 16% had 
intended to exclusively formula feed and 3% had intended to practice mixed feeding. 
By one week postpartum, 9% of women were exclusively breastfeeding, 2% were 
exclusively formula feeding and 90% were practicing mixed feeding. Congruence in 
the exclusive breastfeeding, formula and mixed feeding groups was 7%, 1% and 2% 
respectively. The risk of congruence in infant feeding intentions and practice was 
xiii 
 
significantly less in women who disclosed their HIV-exposed status to anyone 
compared to those who chose not to disclose (aRR 0.56, 95% CI:0.37-0.93).  
 
Conclusions  
Although most women intended to exclusively breastfeed, the majority practiced 
mixed feeding and disclosure affected congruence. This indicates that the model 
used to advise women about infant feeding even in a study setting was not 
successful. When advising HIV-exposed expectant mothers, their disclosure status 
should be asked about and accounted for. The results indicate that despite previous 
study findings in similar socioeconomic environments, prenatal feeding intentions did 
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II.  Protocol summary 
 
 
Title Prenatal feeding intentions versus postpartum feeding practices 
in HIV-exposed women on antiretroviral therapy: a cohort study 
 
Purpose To investigate the prenatal infant feeding intentions in HIV-
exposed women on antiretroviral therapy (ART) and their 
subsequent postpartum feeding practices on or before seven days 
postpartum.  
 
Primary Objective 1. To compare HIV-exposed women’s infant feeding intentions, 
expressed during pregnancy, with their actual feeding 




1. To identify factors associated with congruence of infant 
feeding intentions and subsequent practices.  
 
Design A prospective cohort study on feeding intentions and practices 
nested in an observational cohort (Phase 2 of a three-phase 
study) investigating HIV infected pregnant women eligible for 
initiation of lifelong ARV therapy over two study measurement 
visits. 
Study Site The study was carried out at the Gugulethu MOU, Gugulethu 
Community Health Centre (CHC) in Cape Town. 




Study Population HIV-exposed pregnant women attending prenatal services at the 
Gugulethu MOU, who consented to participate in Phase 2 of the 








Study Duration The study took place over two study measurements during Phase 
2; one visit at late third trimester and one before or at seven days 
postpartum and used demographic data collected during Phase 1. 
The study took place from March 2013 to April 2014 (Phase 1 
demographic enrolment data) and July 2013 to December 2014 
(Phase 2 study visits). 
Hypothesis The presence of certain socioeconomic, demographic and clinical 
factors during the prenatal and postpartum phase may influence 




1. Protocol synopsis 
  In South Africa, 30% of all women attending prenatal care are HIV-exposed making 
the shift from exclusive formula feeding (EFF) to exclusive breastfeeding (EBF), as per 
the Western Cape Department of Health’s 2011 policy recommendations, a critical 
area for research. [1-2] Preventing mother-to-child transmission and increasing EBF 
incidence and duration could address the high infant mortality rate in South Africa (SA) 




The analysis is part of the Strategies to Optimize Antiretroviral Therapy Services for 
Maternal & Child Health (MCH-ART) study based in Gugulethu, Cape Town. The 
overarching purpose of the MCH-ART study was to evaluate two different strategies 
for the delivery of HIV services and treatment to eligible HIV-exposed women who had 
initiated antiretroviral therapy (ART) in the prenatal period and to their HIV-exposed 
infants. [3] The key findings of the parent study were that delays in ART initiation were 
minimized and the initiation of ART by HIV-exposed women was greater in the prenatal 
period than the postnatal period when ART was integrated into prenatal care. [4] The 
feeding intentions in HIV-exposed women on ART and their subsequent postpartum 
feeding practices were not investigated by the parent study.  
 
The proposed study will investigate the prenatal infant feeding intentions in HIV-
exposed women on ART and their subsequent postpartum feeding practices on or 
before seven days postpartum. The primary objective will be to describe HIV-exposed 
women’s prenatal infant feeding intentions at baseline and their postpartum feeding 
practices. The secondary objective will be to identify factors associated with 
congruence of infant feeding intentions and subsequent practices. 
 
The study population will be approximately 600 HIV-exposed women who were 
enrolled for Phase 2 of the parent study and attended the Phase 2 prenatal study visit 
three (late third trimester) and postnatal study visit four (within seven days postpartum) 
at the Gugulethu midwife and obstetric unit between July 2013 and December 2014. 
[4] 
 
 It’s acknowledged that breastfeeding has a risk of vertical transmission however not 
being breastfed increases HIV-exposed and HIV-exposed but uninfected infant’s 
mortality risk. [5] In light of these factors, the proposed study has the potential to 
contribute to the knowledge base on infant feeding in HIV-exposed women and to the 
6 
 
maximization of benefits of infant feeding recommendations and strategies for 
maternal and child health in the South African context. 
  
2. Introduction 
2.1  Background 
Over the last decade, there have been a myriad of policy changes that impact infant 
feeding practices both in the context of low and middle-income countries (LMIC) and 
prevention of mother-to-child transmission of HIV (PMTCT) interventions that will 
hopefully aid SA meeting United Nations Millennium Goals 4, 5 and 6 if HIV 
transmission and mortality can be reduced. [5]  
  
 In 2010, following the release of new guidelines by the World Health Organisation 
(WHO), clinical guidelines for PMTCT were updated in SA. Along with the 
recommendations regarding highly active antiretroviral therapy (HAART), the South 
African Department of Health and National AIDS council adopted breastfeeding (BF) 
as the new national infant feeding policy. However, the 2010 guidelines still 
recommended the provision of free formula milk for women who opted not to 
breastfeed. Women were still being offered the choice between EBF and EFF at public 
health facilities. This despite the fact that many who opted to EFF were (1) mixed 
feeding (MF) which leads to a greater risk of HIV transmission, and (2) the WHO’s 
acceptable, feasible, affordable, sustainable and safe (AFASS) conditions which were 
required when recommending EFF were not being met. [6-9] Various PMTCT studies 
have shown that EFF and MF lead to higher early infant mortality yet slight difference 
in HIV transmission. [10-12] 
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 In 2011, the WHO released recommendations that all infants, regardless of HIV status 
or exposure should be breastfed exclusively for six months postpartum. After six 
months infants born to HIV-exposed mothers should be fed complementary foods and 
continue to be breastfed until 12 months only. WHO recommended that these mothers 
and infants should be provided with ART or prophylaxis to reduce the risk of 
transmission through BF. In the same year, the Health Minister, Dr Aaron Motsoaledi, 
other health officials, WHO, non-governmental organisations (NGO), civil society and 
the United Nations Children’s Fund (UNICEF) gathered at a conference where it was 
decided to promote BF and to cease formula distribution. The South African 
government adopted the Tshwane Declaration in 2011 as the national regulation 
promoting BF as the infant feeding policy for both HIV-exposed and non-exposed 
infants. [13] These policy changes tied in with PMTCT interventions, bringing BF into 
the area of high impact with regards to preventing infant mortality and HIV 
transmission. [14] 
 
A disproportionate number of deaths in children under five globally occur in Sub-
Saharan Africa (42%). Although there has been a decrease in infant mortality in SA, 
SA’s infant mortality rate is higher in comparison to other LMICs with 34 infant deaths 
per 1000 live births in 2015. Infants who are breastfed at some stage during their first 
six months of life are six times more likely to survive than children who are not, and 
this increases to fourteen times in exclusively breastfed children. [15-17] A review by 
the Health Systems Trust indicated the leading cause of mortality in under five-year 
olds in 2000 was HIV and AIDs (40%), low birth weight (11%), diarrhoeal diseases 






2.2 Background specific to the proposed dissertation 
 In 2010, 53% of infants less than six months of age in SA were being MF, many on 
foods that were unsuitable, unsanitary and of poor nutritional value. Identified as the 
most effective intervention for preventing mortality in children under five years, EBF is 
the recommended gold standard. However, the reality is that many mothers still choose 
to FF and MF and rates of EBF in SA are low. Ideally, to minimize the risk of HIV 
transmission as a minimum, MF should be discouraged and either EBF or EFF should 
be practiced. [19-22] 
 
 Successful implementation of PMTCT results in suppression of maternal viral load and 
acts as a prophylaxis to the infant during breastfeeding. But it relies on women 
choosing EBF over MF and FF and the removal of barriers to optimal and 
complementary infant feeding. Several studies both internationally and in Africa have 
investigated maternal infant feeding decision making in HIV-exposed women. [23-26] 
 
2.3 Study rationale 
2.3.1 Updated generalisable data 
Given the importance of PMTCT in ART-eligible women, and the increasing 
importance of the postpartum period as a time of mother-to-child-transmission (MTCT) 
risk during breastfeeding, the proposed study has the potential to make a significant 
contribution to services that maximize the benefits of antiretroviral therapy for maternal 
and child health and to understand barriers present. Data collected during Phase 2 of 
the MCH-ART study would allow updated statistics relating to BF practices at one week 
postpartum in the Western Cape, as the cohort of women attending the Gugulethu 
MOU are thought to represent the larger population of women attending midwife and 




2.3.2 Previous and current infant feeding practices and factors 
relating to congruence in the context of changing national 
policies 
 Previous infant feeding may influence how a woman chooses to feed in subsequent 
pregnancies, regardless of the dictates of policy changes. Thus far international 
studies have mainly focused on FF infants and have found that former infant feeding 
practices influence subsequent infant feeding choices strongly. [27] Therefore 
influencing primigravida HIV-exposed women to EBF or focusing more attention on re-
educating multigravida women to EBF could benefit maternal and infant health. It’s 
therefore important to ascertain congruence in both sets of women.  
 
The Infant Feeding Practices Study II in the United States assessed women’s expected 
BF duration and subsequent levels of satisfaction with their actual BF duration one 
year postpartum. [28] Most study participants did not meet their prenatal BF 
expectations and most expressed dissatisfaction with the postpartum BF duration. 
Factors associated with incongruence were return to work, being overweight and 
postpartum depression. Although women were unsatisfied with duration of BF, at one 
year postpartum, there were a greater number of women who although not BF, were 
satisfied with their BF duration and felt that they had met their expectations. [28] These 
results of poor recall of BF and EBF duration were similar to a study in 2003, which 
found that 48-hour recall of EBF was unreliable, but seven-day recall was more 
accurate. Researchers found that data should be collected early in the postpartum 
period and at weekly intervals. The MCH-ART Phase 2 postpartum study visit occurs 





In 1998 the majority of SA HIV-exposed women were initiating EBF but only 10% were 
EBF at three months and 1.2% were BF at six months, although this was mainly MF. 
[30] The Development of Anti-Retroviral Therapy in Africa (DART) trial collected data 
on HIV-exposed women in Uganda and Zimbabwe from 2003 to 2009. The results 
indicated that regardless of what level of encouragement was given to women, only 
40% BF for a short duration (median 94 days). [31] Subsequent studies in KwaZulu 
Natal and the Western Cape were carried out during the time of continued provision of 
free formula, where HIV-exposed women were being advised to either EBF or EFF. 
Results indicated that at one to two weeks postpartum, the greatest reasons for 
changing from their original EBF feeding intentions was advice from healthcare 
workers (HCW), a fear of the association of FF with HIV threatening women’s non-
disclosure status and pressure from family members to introduce other liquids to 
infants. A third of women had introduced formula or other fluids within the first three 
days postpartum. Factors leading to early cessation of BF and subsequent incongruent 
infant feeding practices were prenatal intention not to BF and being unsure as to their 
intended infant feeding method. Breast health problems were associated with a three-
fold risk of incongruent feeding practices in those intending to EBF and being financially 
independent with a two-fold risk. For those who changed from EFF, the reasons were 
insufficient supplies and shortfalls of formula, and the lack of resources such as a 
kettle, electricity and a lack of cash resources. [19, 30] Both studies were carried out 
in the context of HIV-exposed women being pressurised to not BF. From 2011 EBF 
was recommended for all HIV-exposed infants and the MCH-ART study in Gugulethu 
was carried out within this context. It would be important to ascertain if any changes to 
factors relating to congruence occurred after the release of the 2011 Tshwane 
Declaration and subsequent policy change. 
 
This proposed study, based on the data collected during the MCH-ART study would 
also scrutinize an earlier period (prenatal period) than other studies previously have. 
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This could lead to the identification of new factors, and subsequent interventions could 
be aimed at encouraging EBF and or a non-MF regime based on the reality of women’s 
feeding intentions through to their practices.   
 
2.3.3 Identifying key factors associated with congruence in infant 
feeding choices 
Considering increasing HIV exposure for infants due to increasing BF, it’s critical to 
establish what factors are associated with congruence with feeding intentions versus 
practices, especially in those women who intend to EBF or EFF. Identifying key factors 
aimed at encouraging EBF or non-MF have the potential to improve infant feeding 
strategies for HIV-infected women. To date, most research exists regarding infant 
feeding decision making or feeding intentions or practices. There is a scarcity of data 
investigating both feeding intension and practices together and the factors that would 
influence congruence between the two.  
 
Considering the above, there is a clear need for research to identify optimal strategies 
primarily for implementing EBF and ensuring its continuation. 
 
3. Study aims and objectives 
3.1 Study aim 
 The overall aim of this study is to investigate congruence in infant feeding intension 







3.2.1 Primary objective 
  To compare HIV-exposed women’s infant feeding intentions, expressed during 
pregnancy, with their actual feeding practices, evaluated postpartum. 
 
3.2.2 Secondary Objective 
 To identify factors associated with congruence of infant feeding intentions and 
subsequent practices.  
 
4. Methods 
4.1  Study design 
 This study proposes to investigate data collected on up to 600 women enrolled in 
Phase 2 of the MCH-ART study; an observational cohort of women who attended the 
Gugulethu MOU ART service from July 2013 to December 2014. [4] These women, 
according to the local public sector guidelines in 2009, were eligible for or had already 
initiated lifelong ART therapy. [7] 
 
This prospective cohort study will analyse data collected at their late third trimester 
prenatal clinic visit and their first postpartum visit (scheduled within seven days 
postpartum) along with demographic data collected during Phase 1 of the MCH-ART 
study. Women from Phase 1 of the MCH-ART study were consented at their second 
prenatal clinic visit; questionnaires were used to collect study measures at their late 




 The study methods described below refer to the MCH-ART study, which is the source 
of the data that this secondary data analysis proposes to study.  
 
4.1.1 Expected time frame for completion of the proposed study 
 Table A1 describes the expected times for completion of the proposed study with the 













 Table A1.    Time schedule for completion of MPH dissertation 
 
Months - 2017 March April May  June  July  August 
Literature 
review 
      
Data 
management 
      
Data analysis       
Results       
Discussion        
Final write up       
 
4.1.2 Referencing style  
 The Vancouver style of referencing based on manuscript requirements for section C 
will be used throughout the proposed study, including this protocol. Mendeley Version 
1.19.3 (Mendeley Ltd., Elsevier, Amsterdam, Netherlands) will be used as the 
bibliographic software.  
 
4.2 Study site 
The proposed study site where data was collected during the primary study (MCH-ART 
study) took place at the Gugulethu Community Health Centre (CHC) in Cape Town, 
South Africa. Approximately 4900 women sought prenatal care or delivery services at 
this MOU in 2010 where PMTCT services have been offered since 2001. The MTCT 
rate (based on PCR results at six weeks) was estimated to be two to four percent 
during the study period. The Gugulethu MOU provides services for patients from the 





4.3  Study population and sampling 
 Phase 2 participants were a subsection of enrolled phase 1 participants who were HIV-
exposed women attending prenatal care the Gugulethu MOU. The Phase 2 
participants were those eligible to initiate ART.  
 
4.3.1 Inclusion criteria 
Participants needed to have been consented and participated in Phase 1 of the MCH-
ART study and to have been able to provide consent into Phase 2. Women had to be 
eligible for and or initiated ART or have started AZT for PMTCT at the Gugulethu MOU 
in their current pregnancy and if already receiving lifelong ART must have been non-
compliant for at least six months.  
 
4.3.2 Exclusion criteria 
Participants were excluded if they were not pregnant at enrolment into Phase 2, 
intending to relocate out of Cape Town during the study period, or refused to take ART, 
or if they were in denial of their HIV-exposed status. They were also excluded if the 
investigators thought that the participant suffered from any medical, psychiatric or 
social condition that would affect their ability to consent or participate in the study. An 
additional exclusion criterion will be added to the MCH-ART Phase 2 exclusion criteria; 
participants who have missing data for study visit four due to infant death or 
miscarriage will be excluded. 
 
All MCH-ART Phase 2 participant data will be included in this study based on 




4.4 Recruitment and enrolment  
 In the MCH-ART study, study staff approached Phase 1 participants who met the 
eligibility requirements in section 4.4 to participate in Phase 2. Those who agreed to 
participate were re-consented by written informed consent.  Participation in Phase 2 
did not impact any of the participant’s routine visits at the MOU (i.e. prenatal and 
obstetric visits). 
 
4.5 Participant retention 
Locator information was collected at enrolment into Phase 1 and updated at 
subsequent visits. This information was locked away in study cabinets and was 
accessible only by permission of the study coordinator. Tracing of participants who 
missed study visits was through telephone contact or home visits by fieldworkers. 
Fieldworkers and study staff employed by the MCH-ART study were regarded as highly 
experienced, knowledgeable about the local community and able to ensure participant 
confidentiality during tracing activities. At enrolment, participants were educated on 
their right to refuse to participate in a study visit or withdraw from the study at any time 
during the study period. At enrolment and during any study visit, participants who were 
not using ART were urgently referred to the relevant services. 
 
5. Study procedures 
Existing data collected during the MCH-ART study will be used to carry out this 
secondary data analysis therefore there will be no direct contact made with participants 
during this prospective analysis of cohort data. However, a summary of study 





5.1 Study visits 
 This proposed secondary data analysis is seeking approval to use existing data 
collected by the parent study at Phase 2 study visit three and study visit four, along 
with demographic data collected at the first study visit of Phase 1. Study visits at which 
the existing data was collected were carried out separately from routine prenatal care 
and ART services offered at the Gugulethu MOU. BF counselling was offered at every 
prenatal visit; all women were encouraged to EBF for six months. All Phase 2 
participants were required to make a routine visit at the Gugulethu MOU within seven 
days postpartum. Phase 1 study visits lasted approximately 20 minutes. Phase 2 study 
visits lasted between 30 and 45 minutes.  
  
5.2  Referrals 
Any women found to have unmet health needs during a study visit was referred to the 
relevant services, either at the Gugulethu MOU if available there or to higher levels 
elsewhere. This will include referrals to ART services for ART defaulters and non-
adherent participants, referrals to an NGO and the SA police service for participants 
experiencing any form of domestic or partner violence.  
 
5.3 Staff training 
Multiday training over approximately one week regarding the implementation of study 
procedures at consent, enrolment and all study visits was provided to study staff that 
came into contact with participants. Refresher training was provided throughout the 
duration of the study. Specific training for crisis management, referrals and patient 





6.  Risks and benefits 
6.1 Risks 
As this is a secondary data analysis, there will be no direct risk to participants. The 
MCH-ART study from which the data will be sourced, identified risks associated with 
the collection of data relevant to this proposed study. The risks identified were potential 
psychosocial distress caused when questions addressing socioeconomic issues, ART 
use and disclosure were asked. Risks due to loss of confidentiality were also identified 
due to the collection of personal and medical information and during participant follow 
up. The parent study did address these risks using specific procedures and conduct 
developed during previous HIV prevention studies carried out in Gugulethu.  
 
6.2 Benefits 
 As there will be no direct patient contact during this secondary data analysis, there will 
be no direct benefit to participants. However, the indirect benefit through the 
identification of risk factors associated with congruence between infant feeding 
intentions and practice will be the potential improvement of prenatal and postpartum 
infant feeding strategies and policy, leading to greater reduction in risk for infant 
mortality and MTCT. By identifying the optimal strategy to increase congruence 
between EBF intentions and practices, this study has the potential to lead to improved 
infant feeding strategies for HIV-exposed women in Cape Town, the Western Cape 






7. Informed consent and reimbursement 
7.1 Informed consent 
The Phase 1 informed consent document outlined the purpose of the study, processes 
involved, risks, benefits and alternatives to participation and a reassurance that 
participation in the study would not affect the care participants received at the MOU. 
Participants were informed that their participation in the study was entirely voluntary. 
They were informed of their right to withdraw from the study at any time and that 
withdrawal from the study would not impact on their access to routine care at the MOU 
nor to their access to ART. Staff were trained to obtain informed consent as described 
in 4.6.2 above and followed a standardized script detailing the purpose of the study, 
prenatal and postnatal study procedures and the risks and benefits of participation in 
the study. The informed consent was provided in the participants’ home language 
(isiXhosa). 
 
Phase 2 used a separate informed consent form (Appendix A) for the subset of women 
eligible for enrolment in Phase 2 of the study and from whom data will be obtained for 
this proposed study. The document describes the overall purpose of the study and the 
study processes and procedures involved for Phase 2 during the prenatal and 
postnatal period.  
 
7.2 Reimbursement 
Participants were reimbursed by the MCH-ART study; R100 to compensate for time 
involved for attending the visit and any transport costs incurred, and at each 
subsequent visit they received R80 in grocery vouchers and R20 to compensate for 




8. Privacy and confidentiality 
In the parent study from which this data is to be obtained: 
• All staff underwent training in confidentiality and related patient protection 
issues. 
• All study related and patient related documents containing patient information 
were kept in locked cabinets either at the Gugulethu MOU or at UCT 
• Anonymous patient identification numbers were used on all study documents 
in place of the participants name. 
• Only informed consent documents, locator information forms and a study 
identification key contained participants names and identifying information. 
These documents were locked in secure cabinets and kept separate from 
other study materials and access to the documents was restricted to the study 
coordinator or principal investigator. 
• No CFRs used to collect data contained patient names, especially those which 
reflected participant HIV status or information about ART use. 
• Electronic records were maintained in password protected files and 
communication of study data electronically was through password protected 
encrypted files. The electronic data stored at UCT was and still is stored within 
a firewall protected SQL server. 
Loss of confidentiality was only deemed acceptable in cases where study staff would 
have recognised that a participant was a threat to themselves, that there was a 






9. Data analysis and monitoring 
9.1 Data extraction  
Only data pertinent to the secondary data analysis will be extracted from the parent 
survey and analysed. The data to be used for this proposed study is contained in three 
case report forms (CRFs). (Appendix B) 
 
9.1.1 Phase 1 – study visit one 
 This visit occurred after participants were recruited and consented into phase 1. Data 
to be analysed from this visit pertains to 22 questions regarding demographics and 
medical history. These questions contain information about age, sex, language, 
education, employment, income, their residence and facilities available at there, 
cohabitation, current and past pregnancy, participants HIV status and the status of 
previous children, relationships, disclosure status and any previous HIV prophylactic 
treatment.   
 
9.1.2 Phase 2 - study visit three 
This visit occurred at approximately 32 to 36 weeks gestation. Data to be analysed 
from this visit pertains to seven questions about infant feeding intentions, namely 
previous infant feeding experience and infant feeding intentions for the expected infant. 
 
9.1.3 Phase 2 - study visit four 
The visit took place within seven days postpartum and coincided with the participants’ 
routine postnatal clinic visit which normally occurs between two to four days 
postpartum. Data to be analysed from this visit pertains to 22 questions about infant 
feeding practices, namely initiation of BF, infant feeding recalls, the use of infant 
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formula, and questions about infant feeding during periods of separation of mother and 
infant. 
 
9.2 Definition of outcome and predictor variables 
In the proposed study the outcome variable will be defined as congruence. Congruence 
will be a dichotomous outcome variable and will indicate whether a participant’s infant 
feeding intentions were the same as their postpartum feeding practices.  
 
The dichotomous outcome variable congruence will be defined as: 
 Congruent: agreement between infant feeding intentions and practices 
 Incongruent: disagreement between infant feeding intentions and practices 
 
 Infant feeding will be defined as either: 
Exclusive breastfeeding (EBF): infant will be fed breast milk only with the provision of 
no other oral substances except for drops or syrup consisting of prescribed vitamins, 
mineral supplements or medicines. 
Exclusive formula feeding (EFF): infant will be fed formula milk only with the provision 
of no other oral substances except for drops or syrup consisting of prescribed vitamins, 
mineral supplements or medicines. 
Mixed feeding (MF): Infant will be fed any combination of the following:   
o breast milk and formula milk  
o breast milk and any other liquids including formula milk  
o breast milk and any other liquids not including formula milk  
o formula milk and any other liquids including breast milk  
o formula milk and any other liquids not including breast milk 
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 Potential predictors are variables identified via literature review a priori to analysis or 
during data exploration and are factors associated with the increased or decreased 
risk of congruence. Potential predictor variables are variables associated with 
demographic and socioeconomic factors, previous infant feeding practices and 
duration, prenatal infant feeding intentions and postpartum feeding practices such as 
cultural practices, infant feeding during the first three days of life, reasons for early 
cessation of BF, breast health problems, formula milk supply issues, exposure to 
advertising promoting formula feeds and postpartum separation from infants.  
 
9.3 Analysis and monitoring 
 Data relevant to this study will be extracted from the MCH-ART database into Stata 
version 14.0 (Stata for Windows, Stata Corporation, College Station, Texas). Analysis 
will be carried out under the supervision of this candidate’s supervisor.  
  
 Data exploration will be carried out using univariate and bivariate descriptive statistics. 
Histograms will be generated for continuous variables and tabulations and cross-
tabulations for categorical variables. Based on their distribution, continuous covariates 
will be analysed using medians and inter-quartile ranges (IQRs) or means and 
confidence intervals (CI). Frequency distributions will be used to describe binary and 
categorical covariates.  
 
The cohort will be characterized by infant feeding intentions and practices using 
descriptive statistics; percentages and 95% confidence intervals (95% CI) for 
categorical variables and means and IQR for continuous variables. (Primary objective) 
The associations between exposure variables of interest will be compared to the 
primary outcome (congruence). For bivariate analysis of categorical variables, Fisher’s 
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exact test or Chi-squared will be used to analyse the strength of association. Wilcoxon 
rank sum test will be used to compare continuous variables between groups.  
 
Log-binomial regression will be used to calculate the adjusted relative risk and identify 
predictors of congruence (a dichotomous variable) of infant feeding intentions and 
subsequent practices. (Secondary objective)  
 
Potential confounders and mediators will be identified prior to model building. All 
covariates for which there is a significant effect on the outcome or other covariates 
when removed will be retained in the final multivariate model. Model diagnostics will 
be run on the final model used for analysis and the outputs will be expressed as 
adjusted relative risk (aRR) with 95% CI. A P value of less than 5% (0.05) will be used 
where appropriate.  
 
10. Data management 
 Data that will be obtained for this secondary data analysis will be maintained in an 
encrypted, password protected Stata file, in a firewall protected server which is backed 
up daily. Any analysis and output generated from this data will be maintained as above. 
No participant names or identifiers will be included in this dataset. 
 
11. Ethical considerations   
 The parent study’s protocol, all informed consent forms and data collection tools 
(CRFs) and other relevant documentation were reviewed and approved by the 
Columbia University Medical Centre Institutional Review Board (CUMC-IRB) and the 
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University of Cape Town Faculty of Health Services Research Ethics Committee (UCT-
REC). (Appendix A - C) 
 
12. Publications from this research 
Any publications or presentations from this study will be agreed upon in collaboration 
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1. Overview of literature review 
The aim of this literate review is to provide a comprehensive, but not exhaustive 
overview of breastfeeding (BF) globally and locally in the context of HIV. The review 
will be used to describe existing knowledge about BF intent, practice, and 
congruence between intent and practice in HIV-infected women as this is the central 
subject of this thesis. Formula feeding (FF) and mixed feeding (MF) will be discussed 
where relevant. Throughout this review, ‘HIV-infected women’ and ‘women’ will be 
used interchangeably to refer to HIV-infected women or mothers. 
 
1.1 HIV and antiretroviral therapy 
 An estimated 12 million human immunodeficiency virus (HIV) infected women of 
reproductive age were living in Sub-Saharan Africa and 3.3 million (over 21%) living 
in South Africa (SA) in 2011. [1] In 2010, eight million people were accessing 
antiretrovirals (ARVs), increasing to 19.4 million in 2016 and 21 million in 2017. In 
2017 in the eastern and southern region of Africa there were 19.6 million people 
living with HIV, of which 800 000 were new infections and 12.9 million people were 
accessing treatment. [2-3] In the Western Cape, the HIV prevalence was lower than 
the national percentage at 12.4% in 2015 to 2016 with women still being 
disproportionally affected. [1,4] SA began its national antiretroviral therapy (ART) 
program in 2005 resulting in just over 36% decrease in acquired immunodeficiency 
syndrome (AIDS) related deaths from 2007 to 2017. [2-3] 
 
1.2 Prevention of mother-to-child transmission 
The percentage of women who are receiving ART has increased from 47% in 2010 to 
76% in 2016. In 2017, 80% of pregnant HIV-infected women had access to ARVs 
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through the prevention of mother-to-child transmission (PMTCT) programs. In 
eastern and southern Africa 93% of pregnant women were accessing PMTCT. In SA 
approximately a fifth of women between the ages of 15 to 49 years are HIV-infected. 
[3] PMTCT has been implemented internationally and in SA to establish a pregnant 
women’s status, to engage HIV-infected women into care and promote ideal infant 
feeding. [5]  
 
In 2013, between 1.3 and 1.6 million pregnant women from low and middle-income 
(LMIC) countries were infected with HIV. [6] Option B+ guidelines released in 2013 
by the World Health Organization (WHO) recommend that in LMIC, lifelong highly 
active antiretroviral therapy (HAART) be adopted for all HIV-infected pregnant and 
BF women regardless of their cluster of differentiation four (CD4) count. Regardless 
of how HIV-infected women choose to feed their infants, all HIV-exposed infants 
receive daily antiretroviral prophylaxis, usually from birth to six weeks of age. [7] In 
2013 SA adopted Option B and changed their PMTCT guidelines so that women with 
CD4 counts above 350 cells/mm3 would discontinue HAART after BF cessation. The 
Western Cape guidelines were more progressive, stipulating that all pregnant and BF 
HIV-infected women would be eligible to continue lifelong HAART (Option B+) 
irrespective of their CD4 count. Option B+ was only adopted nationally in 2015. [8]  
 
In the absence of ART, 5% to 20% of infants breastfed by HIV-infected women 
become HIV-infected through BF. [9] Studies have shown that mother-to-child-
transmission (MTCT) can be virtually eliminated by the use of ART during pregnancy, 
with a less than two percent transmission in Sub-Saharan Africa. [10-11] However, 
due to non-adherence to ART the risk of vertical transmission remains greater than 
the two percent in some cases. [12-13] A continued concern is infants’ long-term low 
dose exposure to ART through BF which can lead to the development of drug 





SA is one of the 34 countries that account for 90% of the global burden of 
undernutrition. [15-16] One of the nutrition specific interventions investigated to 
address undernutrition in infants and good nutrition in the first 1000 days of life is BF. 
[15-16] BF is a high impact, cost effective intervention, especially for HIV-infected 
mothers in low socioeconomic settings. [7] Suboptimal BF or FF contributes to the 
increased risk of infectious diseases, stunting and can lead to early morbidity and 
mortality. BF also influences adult health and intelligence. [16] Stunting is the most 
common nutritional disorder in South African children affecting over 25% of children 
between birth to three years. Due to better access to care in Cape Town, the infant 
mortality rate is lower than the national rate. [17] The South African EBF rate for 
infants less than and including six months of age increased from 7% in 1998, to 8% 
in 2003 and to 26% by 2008. True BF practice may be inflated as some studies 
report the cumulative EBF rate or prevalence indicator which is the percentage of 
infants less than or equal to six months who are exclusively breastfed at some point 
in time. [18] 
 
Up until 2010, the infant feeding recommendation for HIV-infected mothers was to 
either EBF or FF with the provision of formula by public health care facilities until 
infants were six months old. [19-20] In South Africa, a developing country, the lack of 
access to safe drinking water made FF unsafe. FF was recommended by WHO 
where acceptable, feasible, affordable, sustainable and safe (AFASS) conditions 
were present. [20] In 2011, the Tshwane declaration of support for BF in South Africa 
saw the adoption of the 2010 WHO infant feeding guidelines. The Declaration 
recommended EBF for six months, BF up until 12 months postpartum and ART for all 
HIV-infected mothers. The biggest change in policy could be found in the newly 
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implemented Baby Friendly Hospital Initiative (BFHI) in public and private health care 
facilities. Infant formula would no longer be freely available to HIV-infected mothers 
unless by prescription. [21] Infant feeding practices in SA differ from practices in the 
rest of Africa as FF is normative and BF rates are very low, below the global goal of 
at least 50% for infants up to six months. [17-18] PMTCT and Option B+ in 2013 in 
the Western Cape and nationally in 2015, recommended EBF for six months, then 
continued BF up until 12 months. [7,9,22] In 2018, the Western Cape updated 
guidelines recommend EBF for six months, then up until 24 months. [23] EFF feeding 
is being supported for those who decide not to EBF, although free formula is not 
routinely available to these women. If women are on ART, MF is considered a better 
option than not BF at all and women are encouraged to BF for as long as possible, 
even if not for 24 months. [23] BF is still not recommended in high income countries 
because of the risk of transmission even for women who are virally suppressed. [14] 
Unlike blood, safe viral thresholds for breast milk (BM) (undetectable, therefore 
untransmittable) have still not been established especially in the presence of breast 
infections, which increase viral shedding into BM. [14] 
 
2. Literature review 
  This dissertation investigates infant feeding in the context of HIV. It explores prenatal 
infant feeding intentions and postpartum feeding practices, focusing on factors that 
lead to congruence between a mother’s intentions and practices. To inform this 
research, the objectives of this literature review are:  
• To describe existing research regarding prenatal and postnatal infant feeding 
intentions and practices in HIV-infected women.  
• To identify factors that lead to congruence between infant feeding intentions 
and practices in HIV-infected women. 
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• To identify barriers to congruence between HIV-infected women’s infant 
feeding intentions and practices. 
 
2.1  Literature search strategy  
  A literature review was performed in order to describe infant feeding intentions, 
practices and factors that lead to congruence between the two in HIV-infected 
women internationally, in Africa and Sub-Saharan Africa from 1990 to date. The initial 
search was conducted on 9th September 2016 and references were updated on the 
22nd March 2017 and 18th July 2018. The literature search strategy is summarised 
in Table B1. Articles were exported to the Mendeley reference manager software, 
version 1.19.3. Titles and abstracts identified by using the search terms above were 
screened for inclusion and exclusion criteria and duplicates removed. A total of 225 
articles were identified as potentially relevant. After 27 duplicate articles were 
removed, there were 198 articles remaining. A full paper review was performed, and 
reference lists were reviewed for additional papers. One hundred and sixty-five 
articles were excluded leaving 33 remaining.  
 
2.2 Inclusion and exclusion criteria 
Included in the review were studies describing women’s infant feeding intentions and 
or practices within a HIV-infected cohort or a cohort containing HIV-infected women. 
Samples could be derived from community, clinic or health care facility-based 
facilities. The following studies were excluded: a) studies of exclusively HIV 
uninfected women; b) studies which included women younger than 15 years; c) 
studies about infant feeding practices that did not include data about infant feeding 
from birth to one month. There was no exclusion based on whether the infant feeding 
intended or practiced was FF, BF or MF or whether the research was qualitative or 
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quantitative. Studies that did not include data about congruence between infant 
feeding intentions and practices were not excluded.  
 
2.3 Quality criteria 
 The Equator Network reporting tools, the Strobe, Consort and Prisma checklists, 
were used to assess the reporting quality of included studies. [24-26] The CASP 
Appraisal Checklists were used to assess the validity of research findings where 
necessary as well as any weaknesses of the research. [26] 
 
3.  Prenatal feeding intentions in HIV-infected 
women 
Certain factors have been identified that are associated with infant feeding intentions. 
Factors appear to differ based on whether the intentions were to BF, EBF, FF or MF. 
Environmental, social and contextual factors influence a HIV-infected women’s 
feeding intentions as presented below.  
 
3.1 Prenatal intention to EBF or BF 
The percentage of HIV-infected women who intend to practice BF or EBF appears to 
differ depending on locality and the in-situ national infant feeding policy, specifically 
the provision of free infant formula by PMTCT programs. [27-30] Where there was no 
free infant formula provisioned to women, factors associated with infant feeding 
intentions were related to the affordability of formula and disclosure. [27-28,31-32] 
Factors associated with infant feeding intentions where free formula was provisioned 
by the PMTCT programmes were women’s level of education, their experience of 
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infant feeding counselling and their beliefs about BF. [27-29] Their partner’s 
awareness of their HIV-infected status and whether a woman knew her partner’s HIV 
status were also associated with infant feeding intentions. [27-29] In free formula 
settings, women who intended to BF were more likely to have been recently 
diagnosed, to live in formal housing, to have had access to running water and have 
received prenatal BF counselling. [30] Research indicates that the provision of free 
infant formula leads to decreased EBF intentions, especially where a previous infant 
has been FF. In non-free formula provision settings such as India, Nigeria and 
Malawi, a greater number of women expressed intentions to EBF for between four to 
six weeks. [27] Nigeria offered a choice of EBF or EFF for HIV-infected women. 
However, formula had to be purchased resulting in a relatively high 68% of women 
intending to EBF. [28]  
 
In Cote d’Ivoire and SA where free formula was provided, fewer HIV-infected women 
intended to EBF, especially if they had FF an infant previously. [27] [29] Previous FF 
experience could mean they were less likely to be influenced by updated PMTCT 
counselling to EBF. However, research findings are not consistent. Over 90% of 
Kenyan women intended to EBF although free formula was accessible through 
PMTCT programs. [33] This contrary result could be explained by the younger age of 
participants and most were primigravid. [33] Infant related factors, fear of 
transmission and education were identified as associated with BF or EBF feeding 
intentions. [30,34-35] Namibian, Swazi and South African women from KwaZulu 
Natal, the Western Cape, Eastern Cape and Gauteng expressed their intention and 
preference for BF for up until two years postpartum. [35] Infant health and bonding 
were reasons given for this. Contrary to this, the same sample of women confirmed 
that if they had the financial means, they would choose to FF to avoid the possibility 
of transmission via BF. [35] This sentiment is mirrored in other studies. [30,34] The 
more educated women were, the shorter their duration of intended EBF was. [27] It’s 
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thought that better educated women were able to afford to purchase infant formula 
and therefore eliminate the risk of vertical transmission by avoiding EBF. Greater 
numbers of infant feeding counselling contacts are positively associated with EBF 
intentions, regardless of access to free formula or whether these contacts were with a 
health care worker (HCW) or someone else influential to them who supports EBF. 
[29-30,36-37]  
 
The period of data collection in research is just as important as when infant feeding 
counselling takes place. This is because women were more likely to report intentions 
to BF in the prenatal period than women interviewed postpartum. [28,30] This 
tendency could reveal recall bias in women who had practiced MF or EFF. 
Participants were recruited up until two years after delivery. [33,37-38] Participants 
may not have been able to accurately recall their prenatal BF intentions and therefore 
less likely to report intention to BF if they had never BF. Response bias may have 
made prenatal women more likely to report intention to BF, especially if they had 
been newly diagnosed and received PMTCT counselling more recently. [33,37-38] 
 
3.2 Prenatal intentions to FF or MF 
Factors associated with intentions to FF overlapped with factors associated with EBF 
intentions. Infant related factors, disclosure, infant feeding advice, social factors and 
influential role players in infant feeding were found to be associated with intentions to 
FF or MF. [28,30,34-35]  
 
HIV-infected women who intended to FF reported various reasons for their intention 
to FF. Some women wanted their HIV negative child to survive them or had 
previously had a child who had died and attributed the infant’s death to HIV. Others 
had partners who dictated their infant feeding option. [35] Disclosure to their family or 
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significant others sometimes resulted in HIV-infected women intending to FF instead 
of BF. [28,39-40] These influential role players advised them to not BF due to their 
HIV-infected status. [28,39] HCW were also responsible for advising HIV-infected 
women to FF instead of EBF or MF. [28,30,34] The prevention of sexually transmitted 
infections (STI) forms part of PMTCT counselling provided by HCW. EBF to prevent 
HIV and STI reinfection includes condom use. [37] Many women reported that they 
could not negotiate condom use with male partners, hence they intended to FF. [35] 
Some HIV-infected women in SA intended to avoid BF due to their HIV status or poor 
maternal health. [18,34,40] The fact that EBF meant the exclusion of traditional 
medications, solids and water was a driver for women to intend to EFF instead of 
EBF. [36] The intended introduction of solids or liquids other than BM or infant 
formula due to cultural practices, beliefs about the adequacies of BF or a planned 
return to work could be categorized as an intention to MF. [35-36] The intention to MF 
in the form of a combination of FF and BF was not reported by any studies included 
in this literature review. It’s clear from previous research the practice of MF by HIV-
infected women commonly appears to be an unintended and incongruent infant 
feeding outcome, often based on practicality, necessity or coercion. 
 
4. BF initiation in HIV-infected women 
Just as the factors that are associated with prenatal infant feeding intentions differ, so 
do the factors that are associated with BF initiation. Despite the implementation of 
BFHI in an international endeavour to apply practices that protect, promote and 
support BF in healthcare facilities, there is still varying success in initiating BF within 
the first hour of birth in urban, peri urban and rural settings alike. [9,34,42-43] Before 
2010, there were low rates of BF initiation in areas where Baby Friendly Hospital or 
Clinic environments were present. Sixty-six percent of Zambian women and 
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approximately 50% of Mpumalanga and the Western Cape in SA initiated BF within 
the first hour of birth. [9,41-42]   
 
The timing of BF initiation differs which often effects the likelihood and timing of the 
introduction of risky MF practices. In rural Kenya and Malawi, the delay in BF 
initiation was often coupled with the early introduction of MF within three days 
postpartum and the early cessation of EBF. [33,43] Significantly fewer women 
introduced other foods and liquids if they had initiated BF within the first hour of birth. 
[43] Sixty-five percent of HIV-infected Malawian women initiated BF within the first 
hour of birth and five percent never initiated BF. [33] It’s possible that initiating BF 
within the first hour of birth could be an important factor in congruence for women 
intending to practice EBF and the avoidance of MF practices. However, Siziba et al. 
[18] found that BF initiation within the first hour of delivery did not equate to a 
significantly increased chance of EBF being practiced in circumstances of premature 
delivery and for women who delivered at home. Approximately 5% of women who 
delivered at home were counselled to not initiate or practice BF by HCW. Despite the 
place of delivery, BF initiation within the first hour of birth is not only important to 
EBF. It’s been found to increase the probability of survival in HIV-exposed infants. 
Infants who initiated BF two to 23 hours after birth had a 33% greater risk of mortality 
compared to infants who initiated BF within the first hour after birth. This risk doubled 
for infants who initiated BF more than 24 hours after birth. Therefore, initiation and 
timing of EBF is important to women and their HIV-exposed infants as the infant 





5. Postpartum feeding practices in HIV-infected 
women 
It’s well established in the literature that the prevalence of EBF practice is higher in 
HIV-infected women than in HIV uninfected women although HIV-infected women 
had a significantly greater risk of stopping BF. [36,43] The self-reporting of EBF is 
complicated by the incorrect understanding of the definition. Many HIV-infected 
women MF believing that they are practicing EBF. [44] Clinic shortages, formula 
feeding revealing a mothers’ HIV-infected status, the resultant stigma and higher 
infant mortality in FF, and greater HIV transmission rates due to MF are reasons that 
BF is the best infant feeding choice for HIV-infected women in SA. [8,34,45-46] Sub-
Saharan studies showed that EBF by mothers on HAART or extended infant 
prophylaxis resulted in similar HIV free survival compared to FF infants. [8]  
 
SA has very high BF initiation rates [75-97%] but low rates of adherence to BF 
recommendations and the early introduction of MF. FF is also normative in SA. This 
results in low rates of EBF, evident nationally and in the Western Cape. [9,18] BF is a 
cultural norm in SA however EBF is uncommon. EBF among the intervention arms of 
South African studies such as the PROMISE-EBF and Good Start revealed rates as 
low as 10% at six weeks to 28% at 28 weeks respectively. [4,47] Similar declines in 
EBF were evident in African studies with a high prevalence of MF. [33,42-43] At day 
three, 94% of participants in a Zambian study which collected data from 2001 to 2003 
reported EBF and this reduced to 37% by 16 weeks. [42] Rural Kenyan women 
reported far lower rates of EBF in 2009; 14% reported EBF within the first six months 
and 34% reported moving from EBF to MF. In the Nakuru Infant Feeding Study, 71% 
of Malawian women were EBF at one week postpartum and this reduced to 25% by 
six weeks postpartum. [33] Fewer Kenyan HIV-infected women practiced MF overall, 
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fewer transitioned to MF within six months and were more likely to transition from 
EBF to FF or replacement feeding when compared to HIV uninfected women. [43] 
Similar to the Kenyan study, Malawian women were less likely to MF than HIV 
uninfected women. [33] This could be an indication that PMCTC programs do make a 
positive impact on infant feeding. 
 
Regardless of counselling, many women are concerned about vertical transmission 
and FF, or cease EBF early to transition to the use of infant formula. [20,35,48] The 
MASHI study in Botswana revealed the strongest predictor of illness in HIV-exposed 
infants was the discontinuation of BF. [20] The early introduction of FF and MF is the 
norm in Cape Town. [18] FF and MF increase the risk of illness, malnutrition and 
decreases the infant’s gut integrity making it more vulnerable to HIV infection. 
[20,35,49,50] Formula bottles have been found to contain faecal bacteria increasing 
the risk of infection. Poor formula preparation, over dilution and frequent shortfalls of 
formula at clinics further complicate FF as an infant feeding choice. [20] The 
protective effect of BM are due to the levels of pathogen specific immunoglobulins 
and innate immune factors which were found to be the same in HIV-infected and 
uninfected women. [51] Rollins et al. [49] found that the protective benefits of EBF 
was positively correlated with the duration of EBF. Despite having less access to 
water, sanitation, electricity and income than those who did not BF, BF infants in the 
study had better survival rates. [49] This proves that BF conferred a benefit and 
developed infant’s immunity. Although counterintuitive, Zulliger et al. [30] reported 
postpartum women who BF to have a tap in their property compared to those who 
never BF. Studies in Kenya and Zambia found that larger household size, home 
births and perceived small birth size, primiparity, and maternal systemic illness 
significantly increased the risk of early EBF cessation. [43] Differing factors led to 
women practicing or avoiding EBF for the recommended six months despite shared 
infant feeding policies. [30,42-43] This implies that PMTCT policies and initiatives to 
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support infant feeding are ineffective if other factors associated with infant feeding, 
unique to each locality, are not addressed.  
 
There was mixed success of PMTCT programs as some studies did not find HIV-
infected women following advice. Poverty, influence from others and a lack of 
autonomy influenced whether women could follow policy derived infant feeding 
advice. [34,52] Due to poverty, the majority of the women in a study in Lusaka, 
Zambia chose to BF their infant as formula was not a financially viable option. [42] 
Infant feeding decisions were often made postpartum even though the majority of 
participants had initiated BF. [43] Zambian and Kenyan HIV infected mothers were 
more likely to practice EBF or EFF until weaning for the first six months than MF.  
[32,42-43] Successful assimilation and practice of EBF feeding counselling may have 
been more pragmatic in rural areas due to poverty. In SA and Tanzanian studies, 
women’s infant feeding decisions were often heavily influenced by family members 
such as grandmothers, mothers or those who provide financial support to them. 
[35,53] Gewa et al. [43] found the opposite in Kenya where there was minimal 
involvement in infant feeding decisions by grandmothers and mothers-in-law. Where 
the national infant feeding policy included abruptly weaning the infant at four to six 
months, this reduced EBF. Women may need the grandparents or father’s 
permission to wean an infant, and this would be difficult to obtain if the norm is later 
weaning. Married women were less likely to introduce other foods or drinks within the 
first three days postpartum. [35] This protective effect may be due to the added 
support provided by a partner who supported EBF and Kenyan cultural practices 
where women are expected to EBF. BF advice does appear to be effective in some 





The effect of infant feeding counselling and support before birth diminished after 
delivery. Despite HIV-infected women’s intentions to practice EBF or EFF, MF was 
common. [30,34,36] Poverty, a lack of continued support for their infant feeding 
choice and infant feeding advice that was discordant to their belief systems diluted 
the effect of infant feeding counselling. A lack of funds meant those who intended to 
EFF were more likely to MF when they could not afford to purchase formula. [28] 
Women commonly gave pre-lacteal foods despite initially following exclusive feeding 
advice. [33] Kenyan and SA women most commonly gave water to infants in the first 
week of life to prevent dehydration. Plain, salt, sugar and gripe water given to infants 
within the first three days after birth was thought to prevent dehydration, constipation 
and cramps. Soft porridges were also commonly introduced. [35][43] There was a 
belief among SA and Tanzanian women that BF alone was not sufficient due to 
maternal undernutrition. [35][36] As a liquid, BM, formula and animal milk could not 
be considered as a sufficient source of food. [35] Real lack of BM production or 
perceived BM milk insufficiency can be attributed to maternal undernutrition and 
hunger, anxiety of infant hunger, separation from and lack of contact with infants. [18]  
 
6. The influence of previous infant feeding 
practices on current intentions and practices 
This section highlights how multigravid women fed their previous children impacts on 
their subsequent infant feeding intentions and practices, as well as the duration of 
subsequent infant feeding practice. [27,30,33,54] Kafulafula et al. [27] found that HIV-
infected mothers in Malawi who had never given birth before were less likely to intend 
to EBF than those who had given birth before. This was opposite to findings in 
Nakuru, Kenya, where young, first time mothers were more likely to EBF than older 
women who had children previously. [33] This may be because younger women were 
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more likely to follow PMTCT advice than women who had previously fed an infant. 
Zulliger et al. [30] reported that previously feeding an infant strongly influenced 
women’s current feeding practices. However, any experience with either their own or 
another women’s HIV-infected child resulted in the participants being more likely to 
FF regardless of their prenatal infant feeding intentions.  
As an extension of first-hand experience, women’s mothers and grandmothers were 
often key influencers in their infant feeding. Their infant feeding practices and 
subsequent advice would influence their daughters and stepdaughters infant feeding 
practices. [35,39] This was especially true in the case of teenage HIV-infected 
mothers, where grandmothers were placed in the role of primary caregivers to infants 
and were therefore responsible for infant feeding. [39] Historical infant feeding 
policies will therefore still be influential in current infant feeding practices. 
 
7.  Infant feeding policy changes and the effect on 
infant feeding practice in HIV-infected women 
Changes in infant feeding policies and guidelines do not simply equate to changes in 
infant feeding practice, especially where MF is the culturally accepted norm. From 
2003 to 2009, the Western Cape, Gauteng and KwaZulu Natal were implementing 
differing aspects of infant feeding policy with varying success. [9,40,55] The BFHI 
had only limited success in increasing the initiation of EBF within the first hour 
postpartum and did not increase the duration of EBF. Home visits and social 
interventions were successful in increasing EBF practice rates and duration in low 
HIV prevalence settings. [9,55] Integration between hospital-based policy changes 
with community initiatives are needed to ensure increased EBF. It can be argued that 
changes in infant feeding policy will have a reduced impact on women due to familial 
influence making historical infant feeding policy the dominant policy practiced. As 
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previously described, HIV-infected women are often advised by their mothers or 
grandmothers who are considered overriding authority figures, thereby perpetuating 
historical, outdated infant feeding policies. [35,52] They will consult with them before 
following infant feeding advice given by HCW. [35]  
 
The source and quality of information impact their infant feeding choices especially in 
the landscape of South Africa’s rapid policy changes. [9,35,39,55] In high HIV 
prevalence areas, the effect of mass media and poor counselling dilute the effect of 
policy changes to improve EBF rates. [55] Prior to the Tshwane Declaration, the most 
common infant feeding practice in SA was MF, and the provision of free infant 
formula was blamed for the low rates of EBF in 2009. [9,39] During the transition from 
free to non-formula provision at public health facilities for PMTCT from 2011 to 2013, 
women received differing infant feeding advice which led to confusion and MF. Staff 
at the prenatal clinics recommended EBF to HIV-infected women but the 
recommendation from the antiretroviral clinics was to EFF. Infant feeding advice 
differed based on which healthcare setting and provider was giving the advice. [30] 
Common reasons for not BF in SA in 2013 were a women’s HIV-infected status and 
maternal illness or poor health. [9,18] This implies that the Tshwane declaration 
resolutions may not have been put into practice effectively. [18] Policies besides 
those directly related to infant feeding influence infant feeding practice as well as the 
contextual and social factors in which infant feeding takes place. [39] The National 
Department of Education’s 2007 policy guidelines recommend that pregnant 
teenagers remain in school but remain out of school for two years to care for their 
infants. Many teenagers return to school due to social circumstances, driving FF. It’s 





8. Disclosure and its relationship to HIV-infected 
women’s infant feeding 
Research has affirmed that disclosure is related to infant feeding practices especially 
during the crucially important first few weeks postpartum. [36,43] Studies have 
indicated that disclosure can be positively or negatively associated with EBF. [29-
30,32,36,48] Disclosure varies between studies and ranges from 16.7% to 86%. The 
new infant feeding guidelines recommending EBF mean women can now avoid 
unwanted disclosure, the associated stigma and potential isolation that came with 
EFF and should be able to avoid MF. [29,30-32,39,35,43,52]  
Doherty et al. [29] found that South African women from Paarl, Rietvlei and Umlazi 
who intended to FF were less likely to have disclosed their status to their partners. 
EBF was the cultural norm and only HIV-infected women EFF. This resulted in 
women ceasing EFF to begin BF upon discharge from hospital to avoid disclosure for 
fear of community ostracisation. Gewa et al. [43] found that disclosure was related to 
more partner involvement in infant feeding. Matji et al. [40] found that 79% of HIV-
infected South African women in Tshwane townships had already disclosed their 
status at 28 weeks gestation. Disclosure was mainly to their partners (72%) and was 
significantly associated with women intending to FF. Onono et al. [32] found that 
disclosure rates amongst women in rural south Nyanza in Kenya were low (31.5%) 
where EBF is the cultural norm. Postpartum disclosure resulted in women being 
three-fold more likely to EBF than those who were HIV uninfected or status unknown. 
Zulliger et al. [30] reported that 77% of women had disclosed to their partner. 
Disclosure was higher than in other studies. The majority of women were not newly 
diagnosed. They may have had more time to assimilate their diagnosis which lead to 
increased disclosure. To avoid disclosure whilst EFF, Nigerian women told family 
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members they were experiencing milk supply issues, were taking medications that 
were harmful to the infant, and their BM was bad and had contributed to their 
previous infants’ death. [28] In some South African studies, non-disclosure to their 
families and partners led to mothers choosing to EFF. This was to avoid the risk that 
MF by their family members and infant carers would result when separated from their 
infants. [29,35,39]  
 
Drawing from the literature, the most desirable outcome for HIV-infected pregnancies 
is when women can disclose, are able to access medical care and psychosocial 
support, prevent transmission to their partners and infants and freely choose the 
infant feeding method which is most feasible to them. In order for this situation to 
exist, ideally (1) women would be diagnosed as early possible in their pregnancies or 
before, (2) be able to disclose to their significant others, (3) reside in areas where 
EBF is well established as the cultural norm and (4) is supported as the safest infant 
feeding method for HIV-exposed infants. This is more reason why SA needs to drive 
the replacement of MF as the cultural norm to EBF, which will further protect our 
society from HIV.  
  
9. Congruence between infant feeding intentions and 
practices in HIV-infected women 
There is very limited literature containing information on the factors associated with 
congruence between infant feeding intentions and practices. Relationship status and 
factors related to a HIV-infected women’s level of education were found to be 
significantly associated to congruence as well as return to work, number of prenatal 




A higher number of prenatal feeding counselling visits women received and support 
from study staff and NGOs was found to be positively associated with congruent 
infant feeding. [29,32,40,49,55] In an intervention to increase rates of EBF in a high 
HIV prevalent area in KwaZulu Natal, carried out from 2001 to 2005, found that four 
prenatal visits resulted in a threefold increased odds of EBF rates at four months 
compared to women who had fewer prenatal visits. [48,55] The study carried out in 
Nigeria had similar findings where women who had more than one infant feeding 
counselling session were more likely to practice congruent infant feeding. [28] Non-
governmental organisation’s counselling groups or research project staff’s 
counselling sessions increased congruence as they provided access to equipment, 
free infant formula, individualised information, non-judgemental counselling and 
advice on how to manage relationships with partners and family. [38] 
The choice of infant feeding intention and the in-situ national infant feeding policy 
appears to be associated with the probability of women practicing infant feeding 
which is congruent to their intentions. [28-29] Doherty et al. [29] studied women in 
Paarl, the Eastern Cape and KwaZulu Natal who had access to free formula during 
2004 to 2005. The initiation and maintenance of EFF was more common than EBF 
and intention was significantly associated with congruence. In contrast to the above 
study, another study in Southwestern Nigeria found that HIV-infected women who 
intended to EBF prenatally had higher levels of congruence in circumstances where 
no free formula was provided by the PMTCT programs. In this case, those who 





10. Barriers to exclusive breastfeeding and congruence in 
HIV-infected women 
  In order to practice congruent infant feeding, HIV-infected women require support, 
self-reliance, knowledge and competence to overcome barriers during crucial times in 
the early postpartum period. [7-9,29,35,40,43] A lack of support for optimal EBF from 
the community, HCW, family members and policy makers led to incongruence in EBF 
practice. [7,9,57] Where culturally accepted infant feeding norms were MF or EFF, 
this made EBF more difficult to practice. [18,20] Women who received less frequent 
home or clinic based infant feeding counselling sessions from HCW who imparted 
poor PMTCT information were less likely to EBF. [29,32,3840,47,58] HCWs advice 
played an important role in changing women’s feeding practices from their original 
intentions and were pivotal in conveying messages about EBF lowering the risk of 
HIV transmission, and HIV transmission not being inevitable. PMTCT counselling in 
Kenya, Burkina Faso, Cameroon, Cambodia and SA was found to be inadequate in 
some studies. Understaffing, a lack of teaching resources and constantly changing 
infant feeding policy guidelines were blamed. [29,32,38-39,40,50,58] Access to free 
formula, the option to EFF along with EBF not being promoted in a high HIV 
prevalent area were identified as barriers to EBF and congruence. [9,40,57] Another 
unintended challenge to EBF is the South African government’s protein-energy 
malnutrition scheme, the Integrated Nutrition Programme (INP), which was 
introduced in 1994 and supports formula milk (FM) as a source of protein for ages six 
months to five years. [20] 
 
In addition to barriers resulting from policies and PMTCT service delivery, barriers to 
EBF and congruence were often related to maternal or infant health. Poor BF 
techniques and resultant breast infections, cracked nipples and abscesses, feeding 
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difficulties such as perceived BM insufficiency and low milk supply or an excessively 
crying, sick or a hungry infant led to MF and EFF. [7,28,35,42,55,59] Infant teething 
and bleeding nipples was a reason given by HIV-infected women for early cessation 
of EBF as they feared an increased risk of HIV transmission via their bleeding nipples 
to their teething infants. [59] HIV-infected women also thought that personal negative 
emotions or anger reduced their BM supply. [35] Kenyan, South African, Namibian 
and Swazi HIV-infected mothers reported that poverty related food shortages 
resulted in reduced or insufficient BM supply and EBF avoidance or early cessation. 
[35,43] Lack of finances, illness, family pressure, stigma, disclosure and separation 
from infants were reasons that many women moved in and out of feeding categories, 
swapping between EBF and EFF and MF. [28-29,35,44,59]   
 
A lack of autonomy, confidence and financial independence were barriers to EBF and 
congruence in teenagers. Separation from their infants upon return to studies, peer 
pressure, social isolation, and vanity were also identified as barriers. Infant feeding 
decisions and rearing was carried out by mothers or grandmothers who would FF. 
[35,39] Infants whose fathers neglected their duties to provide formula or pay 
maintenance could be sent to fathers or their families if FF. [39] 
 
11.  Identification of gaps or needs for further 
research 
  This literature reviewed offers differing and sometimes conflicting outcomes as well 
as a vast diversity of the differing facets of infant feeding in the context of HIV 
infection. Studies included in this literature are summarised in Table B2. Depending 
on enrolment facility, the messages study participants received on infant feeding 
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differed. [30,38] Many studies were carried out during the period when FF was still 
freely provisioned by heath care facilities or during the phasing out period and 
therefore don’t accurately account for current practices. [27-28,29] The number of 
studies that collect data on changes between intentions and practices is limited. The 
use of non-standardized definitions of infant feeding patterns makes direct 
comparison of studies more difficult. [29,42,44] Differing methodologies resulted in 
the inability to identify trends. [27,30,33,43-44] Small sample sizes was another 
potential limitation of some studies. [33,53,59] 
Each region has different factors identified as influential to infant feeding intention, 
practice and congruence justifying the need for regional studies, such as in 
Gugulethu and the Cape Flats. This review emphasises the need for further research 
into the factors that affect infant feeding intentions and practices of HIV-infected 
women after change in the infant feeding policy in South Africa. Further to this, the 
proposed study aims to identify factors that are related to postpartum infant feeding 
practices meeting prenatal infant feeding intentions. The research will build on 
previous research on infant feeding in HIV-infected women. The research aims to 
inform the development of appropriate and opportune interventions to promote EBF 
and ensure that women do end up feeding their infants as they intended to. 
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Table B1. Summary of literature search strategy. 
Electronic databases 
EBSCOhost and Sage  PubMed  Scopus  Web of Science 
       
Boolean 
connectors 





Search terms  Boolean 
connectors 
Search terms  Boolean 
connectors 
Search terms 
 South Africa    South Africa  OR intent   South Africa 
AND Intent  AND  Intent  AND Breast feeding  AND intent 
AND Practice  AND  practice  AND HIV  OR intent 
OR Intent  OR  intent  OR HIV  AND practice 
OR Practice  OR  practice  OR human 
immunodeficiency 
virus 
 OR practice 
AND Breast feeding  AND Title / Abstract Breast feeding  OR Acquired 
Immunodeficiency 
Syndrome 
 AND breastfeeding 
OR Breast feeding  OR Mesh Breast feeding  OR AIDS  OR breast feeding 
AND HIV  AND Mesh HIV     AND HIV 




 OR  human 
immunodeficiency 
virus 




 OR Mesh Acquired 
Immunodeficiency 
Syndrome 




 OR Title / Abstract Acquired 
Immunodeficiency 
Syndrome 
      
OR AIDS  OR Title / Abstract AIDS       






 - Limited to  Journal article, 
female, human, 
adult 19+ years 




 Limited to  Articles, the topic of 
breastfeeding, the 
SCI-EXPANDED, 
SSCI, A&HCI, ESCI 























“human”, adults 19 
years and older 
and “female” 
gender 
 - Filters added 
for 
-  Filters 
added for 
-  Filters added 
for 
Title for all terms 
except breastfeeding 
and breast feeding, 




Table B2. Summary of included studies. 
In text 
citation 













Reviews and summaries 











with infant feeding by 
HIV-infected women 
Avoidance of BF, BF rather than EBF 
increases risk of mortality and morbidity. 
Quality of PMTCT counselling poor. 
Provision of free formula created 
confusion for HIV-infected women and 
health care workers. 
- 




















infected mothers in 
SSA. 
Influences on EBF was mothers fear of 
transmission of HIV to infant. Barriers to 
EFF were stigma, disclosure and cost. 
Healthcare workers and family are 
essential to successfully EBF by 
providing support, advice, accurate 
information, skills, enhancing self-
efficacy. Lack of support leads to MF. 
Support led to disclosure. South African 
mothers had greatest exposure to EFF 
as an option. 
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MF more common in women intending 
to exclusively replacement feed [ERF]. 
Pressure from family members, difficulty 
establishing BF, inadequate BM supply, 
non-disclosure, lack of funds and infant 
distress were reasons for MF. Intention 
to ERF was associated with disclosure. 
Women who disclosed, had a previous 




care, results not 
generalizable to the 
population at large. 

















collection methods on 
duration of EBF. 
Mothers recall overestimated duration of 
EBF. Forty-eight hour and seven day 
recall accurately reflects feeding pattern 
over the last 7 days. 
- 















choices given the 
resources available, 
women’s adherence 
to these choices in 
the first postnatal 
week. 
Intention to FF / EFF was associated 
with having clean water and being the 
main income provider. EBF intention 
was significantly associated with 
congruence. The number of prenatal 
visits was significantly associated to 
EBF or EFF and congruent practices of 
these feeding intentions. 
- 















increase EBF rates 
for 6 months 
postpartum. 
Receiving home support through 
scheduled number of EBF counselling 
visits from well-trained lay counsellors 
was significantly associated with 
likelihood of continued EBF. 
Confounder; extremely 
high level of support 
may have resulted in 
low levels of MF being 
practiced by women 
with access to free 
formula who chose to 
EFF. 











women at 32 
to 34 weeks 
gestation.  
Factors associated 
with women ceasing 
EBF before 16 
weeks.  
Primiparity, maternal illness, infant 
length at 6 weeks significantly 
associated with shorter duration of EBF.  
Self-report bias; self-
report of infant feeding 
practices. Participants 
may have reported 
what they thought 
researchers wanted to 
hear. 
[50] Doherty, 2012 Paarl in the 
Western 
Cape, Rietvlei 















from birth to 9 
months 
Determinants of early 
BF cessation. 
Indecision about infant feeding practice 
and prenatal intention not to BF were 
associated with stopping BF by 12 
weeks postpartum. Breast health 
problems [self-reported] and having her 
own income increased the risk of a HIV-























years or older 
with an infant 




determinants of BF 
and EBF at 14 weeks 
of age 
Seventeen percent received no prenatal 
infant feeding counselling, 22% received 
no BF advice in hospital at delivery. 
9.4% and 10.9% received a visit from 
community healthcare worker pre and 
postnatally. HIV-infected women were 
less likely to be currently BF, more likely 
to never begin BF than HIV uninfected 
women. High SES and education risk 
factors for not EBF. Higher SES, higher 
education, older age, return to work, 
school resulted in less BF. Return to 
work, school associated with less EBF. 
Advice from prenatal clinic, community, 
early initiation and assistance with BF 
and skin to skin contact was associated 
with EBF. 
  
Recall / information 
bias; data collected at 
14 weeks postpartum. 
Social desirability 
recall bias; women 
may have reported 
what interviews 
wanted to hear.  
Design effect at 
sample size 
calculation; potential 
clustering at clinic 
level.  





















predictors of prenatal 
intended duration of 
EBF and likelihood of 
EBF for six months. 
High EBF intentions. Prenatal EBF 
intentions positively associated with 
positive beliefs, maternal education, 
disclosure of HIV status.  
Convenience 
sampling; potential 
sampling bias. Sample 
may not be 
representative of the 
entire population. High 
loss to follow up; may 























adherence to feeding 
recommendations. 
High EBF intentions (90%). High BF 
initiation (65%). High EBF in first week 
postpartum (71%). Less than 10% EBF 
at 14th week. No factors significantly 
associated with EBF in first week. 
Younger mothers more likely to EBF at 
6th and 10th week postpartum. 
Convenience 
sampling; potential 
sampling bias. Sample 
may not be 
representative of the 
entire population. 
Recall bias due to long 
period between data 
collection visits. 

















Effect of home visits 
by community 
healthcare workers 
on maternal and 
infant well-being 26 
weeks of gestation 
through the first 6 
months postpartum. 
Home visits resulted in HIV-infected 
women being more likely to use one 
feeding method for 6 months, and to 
EBF for 6 months. 
Recall bias; delayed 
enrolment meant 
some participants had 
prenatal, post birth 
and six-month 
questions asked at 
six-month visit.  
[40] Matjie, 2008 Four prenatal Prospective, 2003-2005 Newly Prenatal feeding Seventy four percent intended to FF. BF - 
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intention was associated with lower 
active coping ability, less likely to have 
disclosed, twice as likely to be married 
and knowledgeable about HIV 
transmission through BF. 




















practices among both 
women with and 
without HIV. 
HIV-infected women were more 
knowledgeable about safe infant feeding 
than HIV uninfected women. Healthcare 
facilities were the main sources of 
information. 64.9% HIV-infected women 
reported intention to EBF. Prior 
breastfeeding experience positively 
associated with EBF intention. 
Knowledge of safe infant feeding 
positively associated with EBF intention 
and practice. EBF perceived difficult. 
Cultural factors barriers to EBF. 
Social desirability bias; 
interviews took place 
in clinics, may have 




were not translated 
into local vernacular 
hence errors in 
translation may have 
occurred. 













Effects of HIV 
knowledge and HIV 
status on EBF 
practices. Effect of 
psychosocial factors 
on infant feeding 
choices. 
Factors significantly positively 
associated with EBF practice were 
delivery in a hospital, HIV-infected 
status, and disclosure. 
Social desirability bias; 
BF practice was self-
reported. 




[49] Rollins, 2013 Nine prenatal 



















Effect of EBF on 
infant morbidity and 
mortality. 
Fewer acute, persistent and total 
diarrhoeal events in EBF infants than 
MF or non-BF infants. Mortality risk was 
significantly less in EBF infants by 12 
months than in MF or non-BF infants. 
Shorter EBF duration increases risk of 
infant mortality than EBF for 5-6 months.  
- 
















and nutritional status 
of HIV-exposed and 
unexposed 
uninfected infants. 





sample size and 
confounders present 
[smoking and alcohol 
use].  














Differences in the 
immunologic integrity 
of breast milk from 
HIV-infected and 
uninfected women. 
Risk factors for poor 
infant outcomes. 
 
No differences were detected in BM 
immunologic profiles of HIV-infected and 
uninfected women whose infants were 
either ill or well. Cessation of BF was the 













the first 6 






received none of the 
above. Small sample 
size; results not 
generalizable to 
population. 
















infants ≤ 6 
months 
Infant feeding 
practices of mothers 
and/or caregivers of 
infants ≤ 6 months. 
BF initiated within first hour of birth most 
likely with full term delivery. Need to 
return to work, studies, mother’s health 
status, perceptions of insufficient milk 
supply influence mothers infant feeding 
practices. 
Bias; convenience 
sampling affect age 
distribution of infants 















Effect of community 
healthcare workers 







Intervention at 12 weeks postpartum 
doubled the rate of EBF. Intervention 
arm participants were more likely to 
attend their first prenatal visit. Significant 
increase in EBF for every additional 
home visit by healthcare worker. 
- 












Impact of our pilot 
intervention to 
increase the 
likelihood of initiating 
and maintaining EBF 
and the feasibility of 
its design. 
High levels of self-sufficiency 
significantly predicative of BF initiation 
and duration. 
Social desirability bias; 
morning information 
sessions may have 
impacted women’s 
answers. They may 
have answered what 
they thought was the 
correct answer. 




















Correlates of infant 
feeding. 
Infant age, HIV status, disclosure to 
maternal grandmother significantly 
associated to EBF for infants less than 6 
months old. 
Recall biases and 
cognitive errors; 
prospectus daily log 
kept by mother. 
Mothers reported and 
actual compliance with 




         
         
         
In text 
citation 













Mixed methods studies 




















weeks to 12 
months 
Sociodemographics, 





79% understood the definition of EBF. 
61% practiced EBF. Reasons for EBF: 
fear stigmatization, prevents infections, 
healthcare workers influence. Factors 
associated with EBF: earning less, > 3 
infant feeding counselling sessions, fear 
of stigmatization. 
Self-report bias; self-
report of infant feeding 
practices. Recall bias; 
participants asked to 
recall BF intentions 
and practices since 
birth between 6 to 12 
weeks postpartum. 








2009 Non pregnant 
mothers with 
infants 
between 4 and 
24 months old 
How well child 
feeding practices 
meet WHO guidelines 
on EBF and BF 
duration in presence 





uninfected women.  
Early BF cessation associated with 
home births, perceived small infant size 
at birth, larger household size. BF 
cessation associated with HIV-infected 
mother, overweight, >1 child under 2 
years old. Higher SES associated with 
lower risk of cessation of EBF. Child 
feeding decisions often made 
postpartum. Poverty was barrier to EBF 
0-6 months. 
Recall bias; 
participants asked to 
recall BF practices 
since birth at 4 months 
postpartum.  













a live infant 
within the past 
2 years 
Factors that currently 





50% intended to BF, 22% ever BF. 
Running water within the home, residing 
in formal housing, BF advice were 
significantly associated with BF intention 
or practice. Previous infant feeding 
experience, protecting the infant from 
HIV and involvement of other care givers 
influence infant feeding intention and 
practice. 
Participants 
interviewed at 1 time 
point only therefore 
unable to identify 
trends and influences 
on intentions and 
practices.  
         
         
         
In text 
citation 






















How women make 
infant feeding 
decisions. 
Very early MF is the norm, traditional 
beliefs prevent PMTCT education from 

























‘real food’, mothers believe their BM and 
themselves are insufficient, traditional 
power differences prevent disclosure 
and condom use.  
sampling; non-random 
selection, results not 
generalizable to the 
population at large 
with potential sampling 
bias. 





















infant feeding choices 
of HIV positive 
mothers. 
Nurses, grandmothers, sisters and aunts 
significantly influenced the feeding 
choices of new mothers. Supplementary 
feeds were introduced at key intervals 
before 1 month, at 1 month and at 4 
months due to beliefs that BM was 
insufficient. 
- 
[59] Coetzee, 2017 Prenatal clinic 








women in their 
third trimester 
of pregnancy 
Barriers to and 
facilitators of 
adherence to EBF. 
Physiological issues and employment 
were barriers to EBF and social and 
financial support were facilitators of 
EBF. 
Sample size small 
hence findings cannot 
be generalised. There 
was no date of data 
collection.  






















Modalities of choice 
between feeding 
options and their 
determinants, 
the micro-social 
impact of choices, 
difficulties 
encountered by 
mothers in practice, 
the context of infant 
feeding. 
Diversity of infant feeding counselling, 
social risk related to fear of stigma, 
cultural practices, economic access to 
substitutes affect infant feeding 
intentions and practices. Support from 
NGOs or research team increased 
congruence.  
Recall bias; Data often 
based on recollections 
and 
may not report the 
actual encounters. 
[34] Doherty, 2006 Paarl in the 
Western 
Cape, Rietvlei 
in the Eastern 
Cape, and 
Qualitative 













experiences of early 
Exclusivity was greater in mothers who 
practiced EFF than EBF. Factors 
associated with exclusivity was ability to 
resist family pressure to MF, recall of 










or EFF infant feeding 
practices. 
Maintaining EBF was associated with 
supportive home environment and 
beliefs in the benefits of EBF. 
Maintaining EFF was associated with 
resources that made night feeding 
easier. Inadequate support by 
healthcare workers increased likelihood 
of MF. 





















Explore prenatal and 
postpartum 
experiences. 
Women made infant feeding choices 
that differed from recommendations due 
to: (1) perception of conflicting 
recommendations on infant feeding; (2) 
fear of prolonged infant HIV exposure 
through BF; and (3) social and structural 
constraints shaping infant feeding 
decision making. 
Sample size small 
hence findings cannot 
be generalised. Recall 
bias; interviews took 
place several months 
after delivery took 
place. 



















value placed on FF. 
Factors that drive FF.  
Inadequate involvement of teenage 
mothers, grandmothers replacing 
mothers, fear of not practicing EBF for 6 
months, high cost of formula, partners 
as formula providers lead to women 
practicing FF or practicing risky infant 
feeding. 
Purposeful selection 
and small sample size; 
cotrimoxazole. 











years old, after 
36 weeks 
gestation. 




Often inappropriate infant feeding 
decision making made by older mothers 
once teenagers at home, teenagers not 
involved in infant feeding decisions, 
diminished autonomy. Barriers to ability 
to make infant feeding decisions were 
age and financial dependence. Barriers 
to EBF were returning to school and fear 





means results are not 
generalizable. 
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The 2011 Tshwane declaration of support for breastfeeding in South Africa places 3 
strong emphasis on exclusive breastfeeding for HIV-exposed infants, overturning 4 
prior policy emphasising formula feeding. Prenatal feeding intentions of HIV-infected 5 
women on antiretroviral therapy were compared to postpartum feeding practices. 6 
Factors associated to congruence of infant feeding intentions and subsequent 7 
practices were identified.  8 
 9 
Methods  10 
This prospective study is nested within Phase 2 of the MCH-ART study. Five hundred 11 
and eighty-four women who consented to participate in Phase 2 (of a 3-phase study) 12 
were enrolled. Women were interviewed at the Gugulethu Community Health Centre 13 
from July 2013 to 13 December 2014 at late 3rd trimester and before seven days 14 
postpartum. Factors related to prenatal and postpartum characteristics were 15 
analysed to identify associations with congruence between infant feeding intentions 16 
and practices.  17 
 18 
Results  19 
The majority (81%) of the cohort had intended to exclusively breastfeed, 16% had 20 
intended to exclusively formula feed and 3% had intended to practice mixed feeding. 21 
By one week postpartum, 9% of women were exclusively breastfeeding, 2% were 22 
exclusively formula feeding and 90% were practicing mixed feeding. Congruence in 23 







respectively. The risk of congruence in infant feeding intentions and practice was 25 
significantly less in women who disclosed their HIV-infected status to anyone 26 
compared to those who chose not to disclose (aRR 0.56, 95% CI:0.37-0.93).  27 
 28 
Conclusions  29 
Although most women intended to exclusively breastfeed, the majority practiced 30 
mixed feeding and disclosure affected congruence. This indicates that the model 31 
used even in an ideal study setting to advise women about infant feeding was not 32 
successful. When advising HIV-infected expectant mothers, their disclosure status 33 
should be asked about and accounted for. The results indicate that despite previous 34 
study findings in similar socioeconomic environments, congruence is difficult to 35 








1. Introduction 38 
A third of women attending prenatal care in South Africa (SA) are HIV-infected and in 39 
2010 there were 40 000 new paediatric HIV infections in SA. [1-4] For HIV-infected 40 
women who are antiretroviral therapy (ART) compliant, exclusive breastfeeding 41 
(EBF) is recommended. EBF for ART compliant women increases HIV free infant 42 
survival when compared to mixed feeding (MF) or formula feeding (FF). [2,4] 43 
Breastfeeding (BF) is a primary intervention to prevent infant mortality, enhancing 44 
infant nutrition. ART reduces the risk of vertical transmission from 25% to less than 45 
2%. [2,5-6] South Africa has been progressive in adopting international guidelines for 46 
HIV-exposed infant feeding resulting in many changes and inconsistent messages 47 
without full consideration of local data. [4,7-8] This resulted in HIV-infected women 48 
received conflicting, confusing and suboptimal infant feeding advice, support and 49 
counselling from healthcare providers and other influential role players in infant 50 
feeding. [9-10] Initially, all women were advised to EBF until new data on vertical 51 
transmission led to HIV-infected women being advised to choose either EBF or 52 
exclusive formula feeding (EFF) in 2009. This was despite the Western Cape 53 
reporting a far higher proportion of infants being formula fed than the national 54 
average, women choosing to EFF in less than ideal circumstances and the high cost 55 
of free formula provision. [7-8] In 2011, South Africa’s infant feeding policy once 56 
again recommended EBF for all infants, regardless of a women’s HIV status. [11] The 57 
provision of free infant formula from public health facilities since 2002 as part of the 58 
prevention of mother-to-child-transmission (PMTCT) strategy was stopped. [8] The 59 
infant feeding guidelines have been updated since. [4,12] The updated 2018 Western 60 
Cape consolidated guidelines recommend EBF for six months and thereafter BF until 61 








SA has very high BF initiation rates (75-97%) but has one of the lowest EBF rates in 64 
the world. Although BF is a cultural norm in SA, FF is normative along with the early 65 
introduction of mixed and supplementary feeds. [2,4,11,13] The avoidance, delayed 66 
initiation of BF, the practicing of FF and MF all increase the risk of infant morbidity 67 
and mortality as well as decreasing the volume of breastmilk consumed by infants. 68 
[8,14-15] EBF is important as the infant mortality rate in SA was estimated at nearly 69 
40% in 2011 and 32,8% in 2017. [8] Factors identified to significantly increase the 70 
risk of avoidance or the early cessation of EBF are fear of transmission, larger 71 
household size, home births and perceived small birth size. [15-16] Poverty, HIV 72 
stigma, disclosure, previous infant feeding experiences, cultural norms around BF, 73 
advice from others, insufficient milk syndrome, the desire to prevent vertical 74 
transmission, infant illness and lack of self-efficacy have been identified as 75 
challenges HIV-infected women face in adopting and practicing EBF, especially in 76 
low resource settings. [2,8,11,15,17-23] In SA, more HIV-infected women were found 77 
to be intending to EFF and to have maintained EFF than EBF. [18] Women’s infant 78 
feeding practices were influenced by their return to work or studies, their health 79 
status or their perceptions that their breast milk (BM) was insufficient to adequately 80 
feed their infant. [11] Previous research showed that BF intention or practice was 81 
significantly linked to the presence of running water within the home, residing in 82 
formal housing and to have received prenatal infant feeding advice which advocated 83 
BF. [10] In the Western Cape in 2009, low rates of EBF were found to be due to 84 
cultural practices, governmental support of formula milk (FM), the provision of free 85 
FM and lack of EBF promotion due to high HIV prevalence. [8]  86 
 87 
There is limited literature which links how HIV-infected women’s prenatal feeding 88 
intentions are met or not met postpartum especially in relation to the newly adopted 89 
World Health Organisation’s (WHO) EBF recommendations. [12,18,24-30] True BF 90 







“prevalence” indicator which is the percentage of infants less than months who are 92 
breastfed at some point in time. [11] Self-reporting of EBF is complicated by the 93 
incorrect understanding of the definition and potentially poor recall. [21] Many HIV-94 
infected women practice MF believing that they are practicing EBF. [20] Identifying 95 
the true number of women who are EBF and EFF after the cessation of the provision 96 
of free formula is important. It may assist in the development of better tools to obtain 97 
data from HIV-infected pregnant women, impact the content of infant feeding 98 
counselling and the way in which it is delivered. Identifying the women who are more 99 
vulnerable to MF or FF practice may allow for more focused intervention and support 100 
to be provided. This study successfully compares infant feeding intentions with actual 101 
practices, and the potentially modifiable factors associated with congruence between 102 
infant feeding intentions and practices of HIV-infected women on ARVs.  103 
 104 
2.  Methods 105 
This prospective cohort study used secondary data from the Maternal and Child 106 
Health-Antiretroviral Therapy (MCH-ART) study, an implementation science project 107 
conducted between 2013 and 2016. The MCH-ART study methodology has already 108 
been reported elsewhere [31]. This article includes analysis of in-depth interviews 109 
investigating BF practices in the context of maternal ART use, carried out during 110 
Phase 2 of the MCH-ART study. Phase 2 of the three interrelated phases of the 111 
MCH-ART study was an observational cohort consisting of three study measurement 112 
visits; the second prenatal clinic visit, one late trimester prenatal visit and one visit 113 
within seven days postpartum. All women were encouraged to exclusively BF for six 114 
months. BF counselling was provided from prenatal care initiation to the last prenatal 115 








2.1 Study setting  118 
The study was conducted at the Gugulethu Community Health Centre (CHC) in the 119 
Nyanga health district of the Cape Town metro region, SA. Prenatal, delivery and 120 
postnatal services are offered at the Midwife Obstetrics Unit (MOU) and PMTCT 121 
services have been offered since 2010. Approximately 4 900 women from Gugulethu, 122 
Philippi, Nyanga, Heideveld, Lower Crossroads areas and the Eastern Cape sought 123 
care there during 2010. In 2011, prenatal seroprevalence was greater than 25% and 124 
polymerase chain reaction (PCR) results at six weeks estimated the mother-to-child 125 
transmission (MTCT) rate at 2% to 4% during the study period [32-33]. The South 126 
African National Department of Health was no longer providing free FM to the 127 
PMTCT programme. As of August 2011, EBF was promoted as the national infant 128 
feeding strategy. 129 
 130 
2.2 Study participants and sampling 131 
Phase 1 women were approached by study staff at their second prenatal clinic visit to 132 
participate in Phase 2. Participating Phase 1 women were eligible to be enlisted into 133 
Phase 2 if they were documented as ART eligible, had commenced ART or 134 
zidovudine (AZT) for PMTCT or were scheduled to commence ART at the Gugulethu 135 
MOU during their current pregnancy. Those previously using lifelong ART must have 136 
been ART free for at least six months. Participants needed to be able to provide 137 
informed consent for Phase 2. Women would be excluded if they were not pregnant 138 
at the time of recruitment, were intending to relocate out of Cape Town permanently 139 
during the study period or if they were unable to consent to, or participate, in the 140 
study. This included refusal to take ART or ARVs or if they were in denial of their 141 
HIV-infected status. The target sample for the MCH-ART study was a maximum of 142 







infected pregnant women were enrolled into Phase 2 prenatally. Sample size 144 
calculations were determined by the parent study, ensuring sufficient enrolment into 145 
Phase 3.  146 
 147 
2.3  Data collection 148 
Study staff were trained on the use of the questionnaires prior to data collection. 149 
Interviews were conducted in either English or isiXhosa, which are the languages 150 
most widely spoken in the study setting. Quantitative, structured questionnaires 151 
containing closed and open-ended questions were used to collect data for this 152 
secondary analysis. Phase 1, visit one, collected demographic and socioeconomic 153 
data, HIV testing history, disclosure and previous ARV status. Phase 2, prenatal visit 154 
three took place at approximately 32 to 36 weeks gestation. Visit four usually took 155 
place at two to four days postpartum but definitely within seven days postpartum. 156 
Phase 2 collected data on previous infant feeding practices, expected infant feeding 157 
intentions (visit three), initiation of breastfeeding, infant feeding recalls, formula 158 
feeding and separation from their infant (visit four). Data was collected between 159 
March 2013 to April 2014 (Phase 1 demographic data from enrolment) and July 2013 160 
to December 2014 (Phase 2) [31]. 161 
 162 
2.4  Measures 163 
Outcomes for this analysis were EBF intention and EBF status within one week 164 
postpartum, conditional on intention. Independent variables and potential 165 
confounders that may affect infant feeding intentions and practices contained in the 166 
data were identified based on published literature. [2,15,19,29,34] Education, parity, 167 
age of mother at birth and mode of delivery were identified as confounders in the 168 







influence congruence were relationship status, influential people residing within the 170 
household, fear of transmission, cultural norms of introduction of complementary 171 
feeding, knowledge of EBF definition, larger household size, access to running water 172 
and formal housing.  173 
 174 
EBF was defined as the infant receiving breast milk (BM) only, with the provision of 175 
no other oral substances, except for drops or syrup consisting of prescribed vitamins, 176 
mineral supplements or medicines. EFF was defined as the infant receiving FM only, 177 
with the provision of no other oral substances except for drops or syrup consisting of 178 
prescribed vitamins, mineral supplements or medicines. MF was defined as the infant 179 
receiving either BM and formula, BM and any other liquids or solids including or 180 
excluding FM. Or MF was defined as the infant receiving FM and any other liquids or 181 
solids including or excluding BM. EFF and MF were merged to avoid a type one error 182 
as the MF group contained a very small number of participants. To measure the 183 
outcomes, exposure variables were generated based on the stratification of 184 
participants by their prenatal infant feeding intentions and postpartum feeding 185 
practices. A binary variable was generated that divided women into those who 186 
intended to EBF their expected infant and those who did not intend to EBF. This 187 
stratification was based on what women answered during their late trimester visit to 188 
the question, “How do you plan to feed your baby in the first month after birth?” 189 
Responses were coded as intending to EBF or not intending to EBF. Postnatal 190 
feeding practices were described by the binary variable dividing women into those 191 
who did EBF and those that did not. This composite variable contained answers to 192 
the questions, “Have you ever given BM to your baby, within the first three days after 193 
birth, was your baby given anything to drink other than BM, are you currently BF your 194 
baby, is the mother FF and how old was your baby when you first gave him/her 195 
anything other than BM or medicine to drink?” Additional analysis compared women 196 







postpartum. Answers from the late prenatal interview were compared to those given 198 
during the postpartum interview. Congruence was indicated if a women’s prenatal 199 
feeding intentions were practiced postpartum as intended. 200 
 201 
2.5 Data analysis 202 
Anonymised data were exported to Stata Version 14.0 (Stata Corporation, College 203 
Station, Texas) for analysis. For the EBF intention outcome, descriptive statistics 204 
were used to summarise baseline characteristics of the study population stratified by 205 
infant feeding intentions and practices. Bivariate associations were calculated using 206 
chi-squared and Fishers exact tests if numbers were small for categorical variables. 207 
Wilcoxon rank sum tests were used for independent samples of continuous variables. 208 
Statistical tests were two-sided at α = 0.05. Continuous variables were analysed 209 
using medians and interquartile ranges (IQR) or means (n) and percentages (%). A P 210 
value (P) of less than 0.05 was considered significant. Additional analysis based on 211 
the phase one demographic characteristics, the late third trimester and postpartum 212 
visits compared differences in expected EBF, infant feeding practices and 213 
congruence based on t tests and χ2 tests to compare proportion and significance. For 214 
the congruence outcome, a priori factors associated with congruence of infant 215 
feeding intentions and practices were examined using regression with congruence as 216 
the dependent variable. Independent variables for inclusion in the analysis were 217 
selected based on previous literature and the analysis of empiric confounding. 218 
Directed acyclical graphs, univariate analysis of independent variables using a P < 219 
0.25 and Mantel-Haenszel estimates were used to identify confounders to be 220 
included in the model. 221 
 222 
A full model containing all the explanatory variables was fitted. Multivariate log-223 







significantly associated characteristics. The criteria for inclusion in the significance 225 
model in prior univariate analysis and during backwards elimination was set at a P < 226 
0.25. The following independent variables were analysed in the final multivariate 227 
model: current employment status, if the current pregnancy was intended, if HIV-228 
infected status was disclosed to anyone and if the women had been previously 229 
pregnant. Adjusted relative risk (aRR) and 95% CI were calculated. Standard model 230 
checking was carried out including goodness-of-fit testing, identification of any 231 
outliers, influential observations, and testing to ensure that the link function was 232 
correctly specified.  233 
 234 
2.6  Ethics statement 235 
The MCH-ART study received approval by the University of Cape Town Faculty of 236 
Health Sciences Human Research Ethics Committee (UCT-HREC) as well as the 237 
Institutional Review Board of Columbia University Medical Centre. Ethical approval 238 
for extraction and analysis of data for this study collected between March 2013 and 239 
December 2014, including the informed consent process, was provided by the UCT-240 
HREC (UCT-REC 213/2017). Participants interviewed were given R80 in grocery 241 
vouchers and R20 to compensate for transport costs incurred. 242 
 243 
3. Results 244 
The flow of participants in the study is shown in Fig 1. After recruitment of 584 HIV-245 









Fig 1.  Flow diagram of HIV-infected women intending to EBF, EFF or MF 249 
showing subsequent practice and congruence of their infant feeding 250 
intentions at or before seven days postpartum. EBF: exclusive 251 
breastfeeding. EFF: exclusive formula feeding. MF: mixed feed. Infant 252 
feeding intention results were adjusted to account for missing intention 253 
data for one participant.   254 
  255 
The median age was 28 years (IQR: 24 to 32), 555 (97%) were Xhosa speaking, 548 256 
(96%) had secondary or tertiary education and 355 (62%) were unemployed. If 257 
employed (38%), employment tended to be full time (61%). Three hundred and fifty-258 
five women (55%) lived in shacks and informal housing such as hostels and houses 259 
built with slabs and 341 (60%) did not have running water within their homes. 260 
Cohabiting with three (IQR: 2-4) adults and one (IQR: 0-1) biological child was the 261 







ART use and 310 (54%) had been diagnosed during their current pregnancy. Almost 263 
all (97%, n = 555) were in a relationship but 402 (70%) had not intended their current 264 
pregnancy. Three hundred and fifty-nine women (65%) disclosed to their partner and 265 
285 (50%) had disclosed to anyone else. 266 
 267 
3.1  Baseline characteristic by infant feeding intentions 268 
Table 1 shows the relationship of baseline characteristics of the HIV-infected women 269 
and their prenatal infant feeding intentions. There were no significant differences in 270 
demographic, obstetric characteristics and HIV history between these two groups. 271 
The only significant finding was women who intended to EBF were significantly more 272 








Table 1.  Characteristics of 572 participants collected from enrolment into 275 
Phase 1 stratified by exclusive breastfeeding (EBF) intention 276 
measured at the Phase 2 prenatal visit three at approximately 32 to 36 277 
weeks gestation. 278 






   n (%) or 
median 
(IQR) 
n (%) or 
median 
(IQR) 




Number of women 





572 (100) † 
2484 (100) § 
- 
- 
Demographics     
Age   28 (24-32) 29 (25-32) 28 (24-32) 0.083 
Language     
 Xhosa 451 (97) 104 (96) 555 (97) 0.519 
 Other 12 (3) 4 (4) 16 (3)  
Education     
 Primary 21 (5) 2 (2) 23 (4) 0.280 
 Secondary / Tertiary 442 (95) 106 (98) 548 (96)  
Employed     
 Yes 171 (37) 45 (42) 216 (38) 0.379 
 No 292 (63) 63 (58) 355 (62)  
Employment Type     
 Full time 106 (62) 26 (58) 132 (61) 0.606 
 Part time 65 (38) 19 (42) 84 (39)  
Housing      
 House, flat, council flat 213 (46) 45 (41) 258 (45) 0.415 
 Shack & other 250 (54) 63 (58) 313 (55)  
Present within home     
 Toilet      
  Yes 129 (28) 28 (26) 414 (73) 0.685 
  No 334 (72) 80 (74) 157 (28)  
 Running water      
  Yes 189 (41) 41 (38) 230 (40) 0.586 
  No 274 (59) 67 (62) 341 (60)  
 Electricity     
  Yes 105 (97) 454 (98) 559 (98) 0.707 
  No 3 (3) 9 (2) 12 (2)  
 Refrigerator     
  Yes 378 (82) 87 (81) 465 (81) 0.794 
  No 85 (18) 21 (19) 106 (19)  
 Landline Phone     
  Yes 10 (2) 0 (0) 10 (2) 0.221 
  No 453 (97) 108 (100) 561 (98)  
 Television     
  Yes 429 (93) 101 (94) 530 (93) 1.000 
  No 34 (7) 7 (6) 41 (7)  
Total number of people living in home 4 (3-6) 4 (2-5) 4 (3-6) 0.193 
 Adults, 16 years and older 3 (2-4) 2 (2-3) 3 (2-4) 0.078 
 Children, 15 years and younger 1 (0-2) 1 (0-2) 1 (0-2) 0.512 
Obstetric characteristics      
Current pregnancy intended     
 Yes 136 (29) 33 (31) 169 (27) 0.809 
 No 327 (71) 75 (69) 402 (70)  
Gravidity     
 1 82 (18) 18 (17) 100 (18) 0.797 
 ≥1 381 (82) 90 (83) 471 (82)  







Children living  1 (1-2) 2 (1-2) 1 (1-2) 0.340 
Children residing with mother 1 (0-1) 1 (0-2) 1 (0-1) 0.827 
Children tested HIV+     
 Yes 6 (2) 4 (4) 10 (2) 0.107 
 No 370 (98) 86 (96) 456 (98)  
Currently in a relationship     
 Yes 452 (98) 103 (95) 555 (97) 0.201 
 No 11 (2) 5 (5) 16 (3)  
Disclosed status to partner     
 Yes 154 (34) 42 (41) 196 (35) 0.199 
 No 298 (66) 61 (59) 359 (65)  
Disclosed status to anyone     
 Yes 224 (48) 62 (57) 286 (50) 0.091 
 No 239 (52) 46 (43) 285 (50)  
Diagnosed     
 In this pregnancy 53 (49) 257 (56) 310 (54) 0.227 
 Before this pregnancy 55 (51) 206 (44) 261 (46)  
ARV use§§      
 Previous PMTCT     
  Yes 118 (31) 41 (46) 159 (34) 0.010 
  No 260 (69) 49 (54) 309 (66)  
 Previous ART      
  Yes 17 (4) 6 (6) 23 (4) 0.370 
  No 446 (96) 102 (94) 548 (96)  
* Bivariate comparisons using chi-squared and Wilcoxon rank sum tests. Missing data excluded. 279 
† Missing response for 1 participant, n = 572. 280 
§ Difference in total due to missing response for 1 participant accounting for 6 months. 281 
§§ Previous PMTCT: prophylaxis, not lifelong ART. Previous ART: lifelong triple drug antiretroviral therapy 282 
 283 
3.2  Previous infant feeding experience and current 284 
intentions 285 
At 32 to 36 weeks gestation, 463 (81%) women expressed intentions to EBF (Fig 1). 286 
Of the 108 (19%) women who did not intend to EBF, 93 (16%) were intending to EFF 287 
and 15 (3%) were intending to MF. Previous infant feeding experience, and intentions 288 
for their expected infant, are stratified by EBF intention in Table 2. Eighty percent (n = 289 
455) of the women provided responses pertaining to previous infant feeding 290 
experiences. Previous BF was common in both groups (78%, n = 346). The 291 
proportion of women who had breastfed previous infants was significantly higher 292 
among women intending to EBF compared to those who did not intend to EBF (P = 293 







for longer than six months (74%, n = 211, P = 0.057), as well as being more likely to 295 
have EBF for at least six months (65%, n = 234, P = 0.099) although these results 296 
were not significant.  297 
 298 
Table 2.  Previous infant feeding experience stratified by exclusive 299 
breastfeeding (EBF) intention at the late 3rd trimester interview at 300 
approximately 32 to 36 weeks gestation. 301 





   n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
P value* 
Previous infant feeding experience      
Previous children     
 Yes 362 (78) 82 (76) 444 (78) 0.611 
 No 101 (22) 26 (24) 127 (22)  
Breastfed previous infant(s)     
 Yes 291 (80) 55 (67) 346 (78) 0.009 
 No 71 (20) 27 (33) 98 (22)  
Duration of previous breastfeeding     
 <6 months 75 (26) 20 (39) 95 (28) 0.057 
 ≥6 months  211 (74) 31 (61) 242 (72)  
Age at introduction of water or liquids     
 <6 months 182 (50) 47 (57) 229 (52) 0.249 
 ≥6 months  180 (50) 35 (43) 215 (48)  
Age at introduction of animal milk or solids     
 <6 months 151 (42) 40 (49) 191 (43) 0.243 
 ≥6 months  211 (58) 42 (51) 253 (57)  
Age of last child when anything other than 
breast milk was introduced 
    
 <6 months 128 (35) 37 (45) 165 (37) 0.099 
 ≥6 months  234 (65) 45 (55) 279 (63)  
Expected infant feeding intentions     
Duration intending to breastfeed      
 <6 months 63 (15) 6 (16) 69 (15) 0.779 
 ≥6 months 371 (85) 31 (84) 402 (85)  
* Bivariate comparisons using chi-squared and Wilcoxon rank sum tests. Missing data excluded. 302 
 303 
3.3  Postpartum infant feeding practices 304 
In sub-analysis, when the demographic, clinical and obstetric characteristics were 305 
stratified by postpartum infant feeding practices (S1 and S2 Table) disclosure 306 
became significant. The proportion of women who had not disclosed to anyone else 307 
was significantly greater in the group who had who practiced EBF or had breastfed at 308 
any stage postpartum than those who had not practiced EBF or had not BF at any 309 







not disclosed to their partner was significantly higher in women who had practiced 311 
EBF than those who had not (S2 Table, P = 0.043). Previous infant feeding 312 
experience, and feeding intentions for the expected infant, were stratified by EBF and 313 
BF practice in S3 – S4 Tables. S4 Table shows that the proportion of women who 314 
had previously BF an infant (P = 0.001) and were intending to EBF (P < 0.001) was 315 
significantly greater in those who had ever practiced BF postpartum compared to 316 
those who had never practice EBF postpartum.   317 
 318 
3.4  Congruence of infant feeding practices 319 
When congruence was stratified by demographic, clinical and obstetric 320 
characteristics in sub analysis (S5 Table), a significantly greater proportion of women 321 
who had practiced congruent infant feeding were more likely to have not disclosed 322 
their HIV-infected status to their partners (P = 0.035) or anyone else (P = 0.049). The 323 
proportion of those intending to EBF their expected infant was significantly higher in 324 
those who were incongruent (P = 0.013) than those who were congruent when 325 
previous infant feeding experience and feeding intentions for the expected infant 326 
were stratified by congruence (S6 Table). 327 
  328 
Table 3 shows data on BF initiation and infant feeding recalls stratified by 329 
congruence. Overall, 523 (91%) of the women had initiated BF. By seven days 330 
postpartum significantly more women who were incongruent in their infant feeding 331 
practices had initiated BF postpartum (P = 0.046) and had administered medication 332 
to their infants (P = 0.001). A significantly higher proportion of women who practiced 333 
congruent infant feeding had fed their infant formula or cows’ milk (P = 0.001). When 334 
separated from their mothers due to work, education or being sent away to be cared 335 







incongruent group, significantly more infants were fed with BM, water or a milk-based 337 
liquid than in the congruent group (P = 0.049).  338 
 339 
Table 3.  First postpartum visit at or before seven days postpartum stratified 340 
by congruence of infant feeding intentions and practices by HIV-341 
infected women.   342 







   n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
P value* 
Initiation of breastfeeding     
Ever given breastmilk to infant     
 Yes 49 (84) 474 (92) 523 (91) 0.046 
 No 9 (16) 40 (8) 49 (9)  
Time of postnatal breastfeeding initiation     
 Within 1st hour 39 (80) 419 (89) 458 (88) 0.068 
 After 1st hour 10 (20) 54 (11) 64 (12)  
1st milk breastfed to infant or expressed and 
discarded 
    
 Breastfed to infant 13 (33) 82 (27) 95 (28) 0.440 
 Expressed and discarded 26 (67) 217 (73) 243 (72)  
In 1st 3 days, infant given any other liquids 
besides breastmilk 
    
 No  21 (46) 208 (52) 229 (51) 0.405 
 Yes 25 (54) 191 (48) 216 (49)  
 If yes, infant was given     
  Water or water with sugar 0 (0) 1 (0) 1 (0) 0.373 
  Infant formula 1 (8) 9 (3) 10 (7)  
  Medicine – prescription / non-
prescription 
12 (92) 295 (97) 307 (97)  
In 1st 3 days, infant fed anything besides 
breastmilk 
    
 No 21 (46) 208 (52) 229 (51) 0.405 
 Yes 25 (54) 191 (48) 216 (49)  
 If yes, infant was fed     
  Water or water with sugar 0 (0) 5 (1) 5 (1) 0.001 
  Infant formula or cow’s milk 2 (13) 5 (1) 7 (2)  
  Medicine – prescription / non-
prescription 
13 (87) 412 (98) 425 (97)  
Infant feeding recalls     
Breastfeeding women     
Currently breastfeeding infant     
 Yes 48 (83) 422 (86) 490 (86) 0.505 
 No  10 (17) 72 (14) 82 (14)  
Duration of breastfeeding     
 ≤ 7 days 10 (100) 65 (90) 75 (91) 0.303 
 >7 days 0 (0) 7 (10) 7 (9)  





0 (0) 22 (32) 22 (28) 0.051 
 Physiological issues§ 4 (44) 31 (45) 38 (46)  
 Fear of HIV transmission or pressure§§ 5 (56) 16 (23) 21 (26)  
Formula feeding women     
Currently formula feeding     
 Yes 6 (10) 53 (10) 59 (10) 0.994 
 No 52 (90) 461 (90) 513 (90)  
Receiving formula from hospital / clinic     
 Yes 3 (50) 20 (38) 23 (39) 0.559 
 No 3 (50) 33 (62) 36 (61)  
Have there been clinic shortages     
 Yes 0 (0) 1 (5) 1 (4) 0.664 
 No 4 (100) 21 (95) 25 (96)  
Has formula been purchased     







 No 2 (33) 15 (28) 17 (29)  
Has women run out of formula     
 Yes 0 (0) 1 (2) 1 (2) 0.734 
 No 6 (100) 52 (98) 58 (98)  
Ever breastfed infant for any reason     
 Yes 0 (0)  16 (30) 16 (27) 0.115 
 No 6 (100) 37 (70) 43 (73)  
Have you seen formula adverts in clinics     
 Yes 0 (0) 11 (21) 11 (19) 0.216 
 No 6 (100) 42 (79) 48 (81)  
Separated from infant     
Did a carer feed the infant when separated from 
mother 
    
 Yes 2 (3) 26 (5) 28 (5) 0.590 
 No 56 (97) 488 (95) 544 (95)  
What was the infant fed by carer     
 Breastmilk, water or milk-based liquids 0 (0) 18 (69) 18 (64) 0.049 
 Formula  2 (100) 8 (31) 10 (36)  
* Bivariate and multivariate comparisons using chi-squared and Wilcoxon rank sum tests. Missing data excluded. 343 
†    Separation from infant: work, education, infant sent away 344 
§       Physiological reasons: illness, lactation issues, failure to thrive 345 
§§     Fear of HIV transmission or pressure: advice from health care practitioners, pressure from family, non-disclosure 346 
and fear of status being revealed, HIV viral load too high 347 
 348 
At one week postpartum, 40 of the 463 HIV-infected women who intended to EBF 349 
were practicing EBF therefore 7% practiced congruent infant feeding (Fig 1). Of those 350 
not intending to EBF, 18 (17%) did not practice EBF and were therefore congruent. 351 
When divided into those who intended to EFF or MF, of the 93 women intending to 352 
EFF, six practiced EFF and therefore 6% practiced congruent infant feeding. Fifteen 353 
(14%) HIV-infected women intended to MF but 12 practiced MF, therefore 80% 354 
practiced congruent infant feeding. Detailed reasons for BF and FF women not 355 









Fig 2.  Reasons given by HIV-infected mothers for not feeding their infant as 359 
intended at or before seven days postpartum. FF: Formula feeding. 360 
Women reported not EFF due to unavoidable BF, running out of formula 361 
and clinic shortages of free formula. BF: Breastfeeding. Women reported 362 
not EBF due to separation from infant due to work, attending school or 363 
tertiary studies or their infant was sent elsewhere. Physiological changes 364 
such illness, lactation issues and infant’s failure to thrive were the most 365 
prevalent reasons. Other reasons were fear of HIV transmission, high HIV 366 
viral load, advice from healthcare workers, pressure from family members 367 
and a fear of their HIV-infected status being revealed.  368 
  369 
A sub-analysis summarises all infant feeding related to BF, which includes intention, 370 
practices and congruence (S1 Fig and S7 Table). Nine percent (n = 40) of women 371 
intending to EBF practiced congruent EBF. EBF practice accounted for 69% (n = 372 
40/58) of those who practiced congruent infant feeding. Six women who said that 373 
they were intending to EFF and 12 who said they were intending to MF practiced 374 
congruent infant feeding by meeting their feeding intentions postpartum (S8 Table). 375 
There was no association between intention to EBF and actually EBF (P = 0.898), 376 
nor between intending to MF and actually MF (P = 0.194). Only intending to EFF was 377 







EBF, however 90% practiced MF (S2 Fig). The percentage of congruence was very 379 
low. Seven percent of those intending to EBF did so postpartum. Almost none of 380 
those who intended to EFF or MF did so. The overall prevalence of congruence was 381 
10% as 58 of the 572 women practiced how they intended to prenatally.   382 
 383 
3.5  Characteristics associated with congruence 384 
Table 4 summarises the crude and adjusted log-binomial regression models that 385 
evaluated prenatal characteristics associated with infant feeding congruence. For 386 
crude associations with congruence, no significant associations were found with the 387 
demographic, obstetric and HIV history characteristics. In the adjusted model, for 388 
congruence in HIV-infected women’s infant feeding intentions and practices, no 389 
significant associations were found with the prenatal characteristics of part time or 390 
full-time employment, intending the current pregnancy and gravidity status. The only 391 
prenatal characteristic associated with congruence was disclosure. Those who had 392 
disclosed their status to anyone had 0.56 times the risk of congruence during the 393 
study compared to those who didn’t disclose. This equates to a 44% reduced risk of 394 








Table 4.  Factors associated with congruence of infant feeding intentions and 397 
practices in HIV-infected women. 398 
 
Breastfed Never breastfed   Crude associations  Adjusted associations† 
   RR 95% CI P-value  aRR 95% CI P value 
Age        
 <30years (ref) 1.00  0.427     
 30 years and older 0.81 0.48, 1.36      
Education        
 Primary (ref) 1.00  0.377     
 Secondary / Tertiary 2.39 0.35, 16.49      
Employed        
 Yes 0.68 0.40, 1.17   0.68 0.40, 1.17  
 No (ref) 1.00  0.167  1.00  0.161 
Housing        
 House, flat, council 
flat 
1.00  0.726     
 Shack & other 1.09 0.67, 1.79      
Running water within home        
 Yes 0.97 0.60, 1.60      
 No (ref) 1.00  0.905     
Total number of people living 
in home 
0.98 0.89, 1.08 0.689     
Current pregnancy intended        
 Yes 0.69 0.38, 1.24   0.69 0.38, 1.25  
 No (ref) 1.00  0.216  1.00  0.222 
Currently in a relationship        
 Yes 1.64 0.24, 11.12      
 No (ref) 1.00  0.612     
Diagnosed        
 In this pregnancy 
(ref) 
1.00  0.477     
 Before this 
pregnancy 
0.84 0.51, 1.37      
Disclosed status to anyone        
 Yes 0.61 0.37, 1.00   0.56 0.34, 0.93  
 No (ref) 1.00  0.052  1.00  0.025 
Previously pregnancy        
Yes 1.37 0.67, 2.08   1.52 0.74, 3.13  
No (ref) 1.00  0.385  1.00  0.255 
RR, risk ratio; aRR, adjusted risk ratio. 399 
†Adjusted model includes employed, current pregancy intended, disclosed status to anyone and previously pregnant. 400 
 401 
Adjusted log-binomial regression models (Table 5) showed that during the course of 402 
the study, 423 women who did not meet their prenatal EBF intentions by practicing 403 
either EFF or MF had a 84% significantly reduced risk of incongruent infant feeding if 404 
they had secondary or tertiary education compared to those who did not have 405 
secondary or tertiary education (aRR 0.84; CI: 0.71, 0.99). For the 87 women who 406 
intended to EFF but practiced incongruent EBF or MF, disclosure to anyone resulted 407 
in a 55% significantly increased risk of practicing incongruent infant feeding 408 








Table 5.  Regression on factors associated with incongruent infant feeding 411 
among HIV-infected women for those who moved from (i) exclusive 412 
breastfeeding (EBF) intent to formula feeding or mixed feeding (n = 413 
423) and (ii) exclusive formula feeding (EFF) intent to exclusive 414 
breastfeeding or mixed feeding (n = 87). 415 
 
Breastfed Never breastfed   (i) Adjusted associations 
incongruent EBF* 
 (ii) Adju ed associations 
incongruent EFF† 
   aRR 95% CI P-value  aRR 95% CI P value 
Education        
 Primary (ref) 1.00  0.046  - - - 
 Secondary / Tertiary 0.84 0.71, 0.99      
Disclosed status to anyone        
 Yes - - -  1.55 1.04, 2.31  
 No (ref)     1.00  0.032 
aRR, adjusted risk ratio. 416 
*
Crude associations (RR) calculated for factors included in full model due to α<0.25; incongruent (outcome), 417 
education status, total number of people living in home. Adjusted associations (aRR) calculated using backwards 418 
elimination log-binomial regression. Final model included education (n = 423).  419 
†Crude associations (RR) calculated for factors included in full model due to α<0.25; incongruence (outcome), 420 
employed, dislosed status to anyone, age, total number of people living in home, currenly in a relationship, diagnosed 421 
in this pregnancy. Adjusted associations (aRR) calculated using backwards elimination log-binomial regression. Final 422 
model included disclosure (n = 87). 423 
 424 
4.  Discussion 425 
This study provides information on infant feeding intentions, practices and 426 
subsequent congruence between intentions and practices in HIV-infected women. 427 
Most women in this study intended to EBF. Adherence to EBF was low and by seven 428 
days postpartum most women were MF, despite their prenatal infant feeding 429 
intentions. The prevalence of congruence between infant feeding intentions and 430 
practices was low. These results suggest gaps in the delivery of prenatal counselling 431 
and support services provided to HIV-infected women and may have ramifications for 432 
the risk of vertical transmission. EBF decreases the risk of infant mortality and 433 
morbidity despite the presence of adverse conditions to infant survival and its 434 








At baseline, the proportion of women who were PMTCT naive and who had BF an 437 
infant previously was greater in women intending to EBF than in those who were not 438 
intending to EBF. Consistent EBF messages from trained healthcare workers who 439 
supported EBF themselves may have made a greater impact on PMTCT naive 440 
women, making them more receptive to the message of EBF. [17-18,35-38] Intention 441 
to EBF was greater in women who had previously BF infants than those who had not 442 
and most reported having continued BF for longer than six months. These findings 443 
are supported by Bentley et al. [39], Phillips et al. [40] and Sutherland et al. [41] who 444 
found that infant feeding intentions and practices were strongly recurrent for 445 
subsequent births and more so when pertaining to EBF.  446 
 447 
Similar to previous research findings, BF initiation was high in this study and the 448 
majority of women initiated BF within the first hour of birth as per the WHO 449 
recommendations and South African BFHI policy. [42] But as in other studies, this did 450 
not lead to congruence. Lack of disclosure in this study resulted in some women 451 
initiating BF for less than seven days because family members or hospital staff 452 
following BFHI policy expected them to. [30] Avoiding initiation of BF and choosing to 453 
EFF may have revealed their HIV-infected status. [11] A larger proportion of women 454 
initiated BF in the incongruent group than in the congruent group. By initiating BF 455 
within one to 24 hours postpartum due to pressure from others, women who intended 456 
to EFF were immediately categorised as MF. This was regardless of whether they 457 
continued with EFF after discharge from a healthcare facility or when no longer 458 
pressurised to do so by family members.  459 
 460 
Only 10% of postpartum women reported meeting their prenatal infant feeding 461 
intentions. The low levels of congruence found in this study is in keeping with findings 462 







findings were not consistent with previous studies in SA, Nigeria, Zambia and Kenya 464 
where higher prevalence of congruence was reported. [18,22,27,43-44] The higher 465 
numbers of women reported as meeting their infant feeding intentions postnatally in 466 
these studies may be due to several factors which differed from this study. Different 467 
infant feeding policies may have led to infant formula being readily available to those 468 
who intended to and practiced EFF whereas free infant formula was not readily 469 
available to women in this study. [18,43,45]. Different cultural norms around infant 470 
feeding where EBF intention and practice is the norm, may have led to increased 471 
congruence. [27,38] Low congruence in this study reflect the low EBF rates as is the 472 
cultural norm in the Western Cape. [8] Some studies took place in rural setting as 473 
opposed to the peri-urban setting of this study. Rural women may have less access 474 
to education, employment and the financial means to obtain infant formula leading to 475 
higher EBF intention and practices in rural settings. [10,22,27,46] 476 
 477 
In this study data suggests that women who disclosed their HIV status had a reduced 478 
risk of congruence. These data were the same as other studies where non-disclosure 479 
resulted in more MF. [26-27,47] However, this is an interesting result in that choosing 480 
to EFF feed in other studies equated to women announcing their HIV-infected status. 481 
[26-27] This study’s results indicated that many women were choosing to hide their 482 
HIV infected status from partners and others, leading to adaptations to infant feeding 483 
practices so that their status remains hidden. [17,26-27,48] Reasons for not 484 
disclosing could include the recent timing of their prenatal diagnosis within the 485 
previous month. [46] Women may not have had adequate time to deal with the 486 
impact of their diagnosis and infant feeding decisions needed to be made within a 487 
limited time before delivery. [30,46] Infant feeding decisions and key messages 488 
regarding infant feeding such as the dangers of MF may have been eclipsed by their 489 
anxiety about transmission to their partner and the consequences of disclosure to 490 








The proportion of infants who were fed formula by a carer when separated from their 493 
mothers was greater in the congruent infant feeding group compared to the 494 
incongruent group. Previous research has shown that when separated from their 495 
infants, mothers often find that infants are fed infant formula by carers who override a 496 
women’s intention to EBF her infant. [11] This may have contributed to the higher 497 
proportion of women in this study who intended to EFF from the outset being more 498 
likely to practice congruent infant feeding. These women did not initiate BF at any 499 
stage postpartum and regardless of separation, formula was fed to their infant. 500 
Reasons given by women for incongruent infant feeding practices in the women who 501 
intended to EFF were having BF at some stage, having run out of infant formula and 502 
clinic shortages of infant formula leading to lack of access. For those who intended to 503 
EBF, separation from their infant due to their return to work, studies or the infant 504 
being sent elsewhere, illness, lactation issues, and an infant failing to thrive were the 505 
most prevalent reasons for incongruent infant feeding practice. The above findings 506 
have been commonly reported in previous literature. [11,13,27,29] Identifying women 507 
who will face separation from their infants for short or long durations (being sent 508 
away to family in another province) during the prenatal stage for additional infant 509 
feeding counselling is important. Providing additional targeted, pragmatic support to 510 
these women and their families or prospective infant carers could lead to increased 511 
congruence and reduced MF. Although controversial, successful and safe 512 
congruence in cases of long-term separation from infants may mean EFF or MF as 513 
supported by the most recent guidelines rather than EBF. [12,49-51] Any benefits to 514 
BF initiation and therefore MF for this population of women is an area for further 515 
research.   516 
 517 
Despite participants in this study attending at least three prenatal counselling 518 







congruence was still low. This is contrary to findings by Aishat et al. [52] and 520 
Adejuyigbe et al. [27] who reported that women attending more than three prenatal 521 
visits were more likely to practice EBF and attending more than one prenatal visit 522 
was associated with congruence respectively. From the analysis carried out in this 523 
study, it’s not possible to ascertain with certainty whether there is an association 524 
between intention to EBF, congruence and the number of prenatal counselling visits 525 
attended. However, based on similarities in the abovementioned studies, it can be 526 
hypothesised that these associations are present in this study. Further research is 527 
required to fully explore the impact of the number of prenatal visits on congruence, 528 
especially in women who are diagnosed later in their pregnancies.  529 
 530 
Congruence in this study may be lower than other studies results due to how 531 
congruence was defined and reported. [22, 27, 38, 44] Congruence was reported for 532 
each individual participant by linking the reported intention and practice to their 533 
patient identifier number. Participants responses related to infant feeding were then 534 
recoded into variables that reflected their infant feeding category based on strict 535 
definitions of infant feeding used in this study, which differed from other studies. [18, 536 
38, 44] When the EBF practice variable was coded, it was clear that there was a 537 
misunderstanding of the definition of EBF among the women. Two hundred and 538 
thirty-three women were categorised as EBF based on their responses to questions 539 
regarding initiation of BF and infant feeding recalls. When the variable coded for 540 
‘actual EBF’ practice was cross checked with responses provided to questions 541 
related to formula feeding, only 61% (n = 141/233) of the women in the EBF group 542 
responded that they were not currently FF. These data should be interpreted in light 543 
of several strengths and limitations. This study was able to account for and report the 544 
true EBF prevalence and congruence in this cohort whereas other studies’ results 545 
may have been impacted by women’s misunderstanding of the definition of EBF. 546 







doing so, but not practicing EBF as per the study definition of EBF. [11, 28] The 548 
differing definitions of infant feeding methods use by other studies may be an 549 
additional factor accounting for this study’s lower results when compared to previous 550 
research. Rigorous methodology and strict definition of infant feeding were strengths 551 
of this study. [11]  552 
 553 
The longitudinal design enabled the determination of how intentions translate to 554 
practice. Most women were interviewed within four days postpartum but definitely by 555 
seven days postpartum, resulting in very accurate recall of infant feeding. [21] 556 
Women’s own reports of infant feeding were used in this study. This is a potential 557 
weakness as women may have reported what they thought investigators wanted to 558 
hear resulting in self-report bias. The quantitative design did not allow for detailed 559 
exploration into motivation of intentions and practices. As this study was conducted in 560 
only one community, these findings have limited generalisability only to settings with 561 
similar cultural and socioeconomic conditions.  562 
 563 
5. Conclusions 564 
In conclusion, these data demonstrate that despite most HIV-infected women 565 
intending to EBF in the prenatal period, most women practiced MF in the postpartum 566 
period and disclosure affected congruence. With the shift to the promotion of EBF for 567 
all HIV-infected women in SA, these findings highlight the importance of promoting 568 
EBF during the prenatal and postpartum periods for congruence. These data indicate 569 
that the model used to advise women about infant feeding even in a study setting 570 
was not successful. An HIV-infected women’s disclosure status should be asked 571 
about and accounted for when advising expectant women about infant feeding. The 572 
results indicate that despite previous study findings in similar socioeconomic 573 
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Appendix D: Supporting information 
 
Sub analysis of characteristics of 572 HIV-infected women stratified by 
postpartum infant feeding practices. 
 
Detailed descriptive characteristics of all women stratified by their EBF practices at 
their postpartum visit are summarized in S1 Table. Of the 572 women included in the 
analysis, 6% (n = 49) reported EBF whereas 91% (n = 523) had practiced either EFF 
or MF at or before seven days postpartum. Demographic characteristics did not 
significantly differ between those who EBF and those who did not. Among the women 
who had not EBF, 31% (n = 160) had planned their pregnancy compared to the 18% 
(n = 9) of women who had practiced EBF (P = 0.073). Women who practiced EFF or 
MF were more likely to have disclosed their status to someone than those who 
practiced EBF (P = 0.049), although there was no significant difference in disclosure 
to a partner between the two groups. Compared to participants who were EFF or MF, 
those who were practicing EBF were more likely to be PMTCT naive (P = 0.028). 
 
S1 Table.  Characteristics of HIV-infected women stratified by exclusive 
breastfeeding (EBF) practice reported at or before seven days 
postpartum (n=572). 
   Did EBF Did not EBF Total  
   n (%) or 
median 
(IQR) 
n (%) or 
median 
(IQR) 




Number of women 49 (6) 523 (91) 572 (100) - 
Demographics     
Age   27 (24-30) 28 (25-32) 28 (24-32) 0.241 
Language     
 Xhosa 46 (94) 509 (97) 555 (97) 0.171 
 Other 3 (6) 14 (3) 17 (3)  
Education     
 Primary 1 (2) 22 (4) 23 (4) 0.711 
 Secondary / Tertiary 48 (98) 501 (96) 549 (96)  
Employed     
 Yes 18 (37) 198 (38) 216 (38) 0.877 
 No 31 (63) 325 (62) 356 (62)  
Employment Type     
 Full time 12 (67) 120 (61) 132 (61) 0.614 
 Part time 6 (33) 78 (40) 84 (39)  
Housing      







 Shack & other 29 (59) 284 (54) 313 (55)  
Present within home     
 Toilet      
  Yes 10 (20) 148 (28) 158 (28) 0.238 
  No 39 (80) 375 (72) 414 (72)  
 Running water      
  Yes 18 (37) 213 (41) 231 (40) 0.586 
  No 31 (63) 310 (59) 341 (60)  
 Electricity     
  Yes 49 (100) 511 (98) 560 (98) 0.612 
  No 0 (0) 12 (2) 12 (2)  
 Refrigerator     
  Yes 41 (84) 425 (81) 466 (81) 0.678 
  No 8 (16) 98 (19) 106 (19)  
 Landline Phone     
  Yes 2 (4) 8 (2) 10 (2) 0.208 
  No 47 (96) 515 (98) 562 (98)  
 Television     
  Yes 47 (96) 484 (93) 531 (93) 0.564 
  No 2 (4) 39 (7) 41 (7)  
Total number of people living in home 4 (3-6) 4 (3-6) 4 (3-6) 0.858 
 Adults, 16 years and older 3 (2-4) 3 (2-4) 3 (2-4) 0.960 
 Children, 15 years and younger 1 (0-2) 1 (0-2) 1 (0-2) 0.754 
Obstetric characteristics     
Current pregnancy intended     
 Yes 9 (18) 160 (31) 169 (30) 0.073 
 No 40 (82) 363 (69) 403 (70)  
Gravidity     
 1 10 (20) 90 (17) 100 (17) 0.573 
 ≥1 39 (80) 433 (83) 472 (83)  
HIV history      
Children living  1 (1-2) 1 (1-2) 1 (1-2) 0.930 
Children residing with mother 1 (0-2) 1 (0-1) 1 (0-1) 0.751 
Children tested HIV+     
 Yes 0 (0) 10 (2) 10 (2) 1.000 
 No 38 (100) 419 (98) 457 (98)  
Currently in a relationship     
 Yes 49 (100) 507 (97) 556 (97) 0.384 
 No 0 (0) 16 (3) 16 (3)  
Disclosed status to partner     
 Yes 13 (27) 184 (36) 197 (35) 0.173 
 No 36 (73) 323 (64) 359 (65)  
Disclosed status to anyone     
 Yes 18 (37) 269 (51) 287 (50) 0.049 
 No 31 (63) 254 (49) 285 (50)  
Diagnosed     
 In this pregnancy 31 (63) 279 (53) 310 (54) 0.183 
 Before this pregnancy 18 (37) 244 (47) 262 (46)  
ARV use†     
 Previous PMTCT     
  Yes 7 (18) 152 (35) 159 (34) 0.028 
  No 32 (82) 278 (65) 310 (66)  
 Previous ART      
  Yes 0 (0) 23 (4) 23 (4) 0.247 
  No 49 (100) 500 (96) 549 (96)  
* Bivariate comparisons using chi-squared and Wilcoxon rank sum tests. Missing data excluded. 












Sub analysis of characteristics of 572 HIV-infected women stratified by their BF 
status at or before seven days postpartum. 
 
Detailed descriptive characteristics of all women stratified by their ever having EBF at 
their postpartum visit are summarized in S2 Table. A significantly higher percentage 
of women in the group who had never breastfed had disclosed their status to 
someone (P = 0.012), and specifically to their partners (P = 0.043). Of those 
diagnosed as HIV-infected during this study, the majority had initiated BF at some 
stage postpartum (P = 0.049). Most of the women had not used ART previously. Of 
those who had previously used ART, a greater proportion never breastfed their 
infants (P = 0.039).  
 
S2 Table. Characteristics of HIV-infected women stratified by breastfeeding 
status at or before seven days postpartum (n=572). 





   n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
P-value* 
Number of women 523 (91) 49 (9) 572 (100)† - 
Demographics     
Age 28 (24-32) 29 (26-32) 28 (24-32) 0.891 
Language     
 Xhosa 508 (97) 47 (95) 555 (97) 0.650 
 Other 15 (2) 2 (4) 17 (3)  
Education     
 Primary 22 (4) 1 (2) 23 (4) 0.711 
 Secondary / Tertiary 501 (95) 48 (98) 549 (96)  
Employed     
 Yes 196 (37) 20 (41) 216 (38) 0.645 
 No 327 (63) 29 (60) 356 (62)  
Employment Type     
 Full time 118 (60) 14 (70) 132 (61) 0.392 
 Part time 78 (40) 6 (30) 84 (39)  
Housing     
 House, flat, council flat 233 (45) 26 (53) 259 (45) 0.252 
 Shack & other 290 (55) 23 (47) 313 (55)  
Present within home     
 Toilet      
  Yes 145 (28) 13 (27) 158 (28) 0.858 
  No 378 (72) 36 (73) 414 (72)  
 Running water      
  Yes 210 (40) 21 (43) 231 (40) 0.712 
  No 313 (60) 28 (57) 341 (60)  
 Electricity     
  Yes 512 (98) 48 (98) 560 (98) 1.000 
  No 11 (2) 1 (2) 12 (2)  
 Refrigerator     
  Yes 429 (82) 37 (76) 466 (81) 0.262 







 Landline Phone     
  Yes 9 (2) 1 (2) 10 (2) 0.595 
  No 514 (98) 48 (98) 562 (98)  
 Television     
  Yes 485 (93) 46 (94) 531 (93) 1.000 
  No 38 (7) 3 (6) 41 (7)  
Total number of people living in home 5 (3-6) 4 (2-5) 5 (3-6) 0.208 
 Adults, 16 years and older 3 (2-4) 3 (2-3) 3 (2-4) 0.126 
 Children, 15 years and younger 2 (0-2) 1 (0-2) 1 (0-2) 0.497 
Obstetric characteristics     
Current pregnancy intended     
 Yes 151 (29) 372 (71) 169 (30) 0.209 
 No 18 (37) 31 (63) 403 (70)  
Gravidity     
 1 93 (18) 7 (14) 100 (17) 0.538 
 ≥1 430 (82) 42 (86) 472 (83)  
HIV history      
Children living  1 (1-2) 1 (1-2) 1 (1-2) 0.665 
Children residing with mother 1 (0-2) 1 (0-1) 1 (0-1) 0.402 
Children tested HIV+     
 Yes 9 (2) 415 (98) 10 (2) 1.000 
 No 1 (2) 42 (98) 457 (98)  
Currently in a relationship     
 Yes 509 (98) 47 (96) 556 (97) 0.639 
 No 14 (3) 2 (4) 16 (3)  
Disclosed status to partner     
 Yes 174 (34) 23 (49) 197 (35) 0.043 
 No 335 (66) 24 (51) 359 (65)  
Disclosed status to anyone     
 Yes 254 (49) 33 (67) 287 (50) 0.012 
 No 269 (51) 16 (33) 285 (50)  
Diagnosed     
 In this pregnancy 290 (55) 20 (41) 310 (54) 0.049 
 Before this pregnancy 233 (45) 29 (59) 262 (46)  
ARV use      
 Previous PMTCT     
  Yes 140 (33) 19 (43) 159 (34) 0.172 
  No 285 (67) 25 (57) 310 (66)  
 Previous ART      
  Yes 18 (3) 5 (10) 23 (4) 0.039 
  No 505 (97) 44 (90) 549 (96)  
      
* Bivariate comparisons using chi-squared and Wilcoxon rank sum tests. Missing data excluded. 
† Missing response for 1 participant, n = 572. 










Sub analysis of 572 HIV-infected women’s characteristics stratified by their 
congruence status as a result of either practicing or not practicing their 
prenatal infant feeding intentions postnatally. 
 
Demographic, clinical and obstetric characteristics stratified by postpartum 
congruence status are displayed in S3 Table. Based on their exposure to the factors 
assessed in this study, 58 of the 572 women (10%) were congruent in their infant 
feeding intentions and practices before or at seven days postpartum. Demographic 
and obstetric characteristics did not significantly differ between those who were 
congruent and those who were not. Among the women who were congruent, 82% (n 
= 14) had full time employment compared to the 59% (n = 118) of women who were 
incongruent to their feeding intentions (P = 0.072). Overall, 65% (n = 359) of women 
chose not to inform their partner of their HIV-infected status even though 46% (n = 
262) were aware of their status prior to their pregnancy and 30% (n = 169) had 
planned their pregnancy. Disclosure of HIV status significantly increased the chances 
of incongruent infant feeding (P = 0.049), and more so when disclosure was to a 
partner (P = 0.035). 
 
S3 Table.  Characteristics of HIV-infected women stratified by congruence of 
infant feeding intentions and practices at or before seven days 
postpartum (n=572). 







   n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
P-value* 
Number of women 58 (10) 514 (90) 572 (100)† - 
Demographics     
Age 27 (25-32) 28 (24-32) 28 (24-32) 0.891 
Language     
 Xhosa 55 (95) 500 (97) 555 (97) 0.401 
 Other 3 (5) 14 (3) 17 (3)  
Education     
 Primary 1 (2) 22 (4) 23 (4) 0.498 
 Secondary / Tertiary 57 (98) 492 (96) 549 (96)  
Employed     







 No 41 (71) 315 (61) 356 (62)  
Employment Type     
 Full time 14 (82) 118 (59) 132 (61) 0.072 
 Part time 3 (18) 81 (41) 84 (39)  
Housing     
 House, flat, council flat 25 (43) 280 (54) 313 (55) 0.725 
 Shack & other 33 (57) 234 (46) 259 (45)  
Present within home     
 Toilet      
  Yes 13 (22) 145 (28) 158 (28) 0.349 
  No 45 (78) 369 (72) 414 (72)  
 Running water      
  Yes 23 (40) 208 (40) 231 (40) 0.905 
  No 35 (60) 306 (60) 341 (60)  
 Electricity     
  Yes 57 (98) 503 (98) 560 (98) 1.000 
  No 1 (2) 11 (2) 12 (2)  
 Refrigerator     
  Yes 49 (84) 417 (81) 466 (81) 0.533 
  No 9 (16) 97 (19) 106 (19)  
 Landline Phone     
  Yes 2 (3) 8 (2) 10 (2) 0.269 
  No 56 (97) 506 (98) 562 (98)  
 Television     
  Yes 55 (95) 476 (93) 531 (93) 0.788 
  No 3 (5) 38 (7) 41 (7)  
Total number of people living in home 4 (3-5) 4 (3-6) 4 (3-6) 0.621 
 Adults, 16 years and older 3 (2-3) 3 (2-4) 3 (2-4) 0.746 
 Children, 15 years and younger 1 (0-2) 1 (0-2) 1 (0-2) 0.765 
Obstetric characteristics     
Current pregnancy intended     
 Yes 13 (22) 156 (30) 169 (30) 0.209 
 No 45 (78) 358 (70) 403 (70)  
Gravidity     
 1 7 (12) 93 (18) 100 (17) 0.252 
 ≥1 51 (88) 421 (82) 472 (83)  
HIV history      
Children living  1 (1-2) 1 (1-2) 1 (1-2) 0.570 
Children residing with mother 1 (0-2) 1 (0-1) 1 (0-1) 0.402 
Children tested HIV+     
 Yes 1 (2) 9 (2) 10 (2) 1.000 
 No 48 (98) 409 (98) 457 (98)  
Currently in a relationship     
 Yes 57 (98) 499 (97) 556 (97) 1.000 
 No 1 (2) 15 (3) 16 (3)  
Disclosed status to partner     
 Yes 13 (23) 184 (37) 197 (35) 0.035 
 No 44 (77) 315 (63) 359 (65)  
Disclosed status to anyone     
 Yes 22 (38) 265 (52) 287 (50) 0.049 
 No 36 (62) 249 (48) 285 (50)  
Diagnosed     
 In this pregnancy 34 (59) 276 (54) 310 (54) 0.476 
 Before this pregnancy 24 (41) 238 (46) 262 (46)  
ARV use      
 Previous PMTCT     
  Yes 12 (24) 147 (35) 159 (34) 0.118 
  No 38 (76) 272 (65) 310 (66)  
 Previous ART      
  Yes 0 (0) 23 (4) 23 (4) 0.154 
  No 58 (100) 491 (96) 549 (96)  
      
* Bivariate comparisons using chi-squared and Wilcoxon rank sum tests. Missing data excluded. 








Sub analysis of multiparous HIV-infected women who had prior infant feeding 
experience stratified by their EBF practice during this study. 
 
Data was collected from multiparous participants about previous infant feeding as 
well as their infant feeding intentions for their current pregnancy (S4 Table). Their 
infant feeding intentions during this study were collected at the late third trimester 
visit. This data was stratified by their current EBF practice during this study reported 
at their first postpartum study visit. There were no significant differences between 
those who had practiced EBF and those who did not. 
 
S4 Table. Previous infant feeding experience of multiparous HIV-infected 
women and their intentions for expected infant reported prenatally 
at the late third trimester interview stratified by exclusive 
breastfeeding (EBF) practiced during this study reported at or 
before seven days postpartum. 
   Did EBF Did not 
EBF 
Total  
   n (%) or 
median 
(IQR) 
n (%) or 
median 
(IQR) 




Previous infant feeding experience     
Previous children     
 Yes 35 (71) 410 (78) 445 (78) 0.262 
 No 14 (29) 113 (22) 127 (22)  
Breastfed previous infant(s)     
 Yes 31 (89) 316 (77) 347 (78) 0.139 
 No 4 (11) 94 (23) 98 (22)  
Duration of previous breastfeeding     
 <6 months 8 (26) 87 (28) 95 (28) 0.765 
 ≥6 months  23 (74) 220 (72) 243 (72)  
Age at introduction of water or liquids     
 <6 months 15 (42) 214 (52) 229 (51) 0.289 
 ≥6 months  20 (57) 196 (48) 216 (49)  
Age at introduction of animal milk or solids     
 <6 months 15 (42) 177 (43) 192 (43) 0.971 
 ≥6 months  20 (57) 233 (57) 253 (57)  
Age of last child when anything other than breast milk was 
introduced 
    
 <6 months 10 (29) 155 (38) 165 (37) 0.278 
 ≥6 months  25 (71) 255 (62) 280 (63)  
Expected infant feeding intentions     
Intending to exclusively BF expected infant     
 <6 months 40 (82) 423 (81) 463 (81) 0.919 
 ≥6 months  9 (18) 99 (19) 108 (19)  
Duration intending to breastfeed      
 <6 months 4 (10) 65 (15) 69 (15) 0.387 
 ≥6 months 36 (90) 367 (85) 403 (85)  







Sub analysis of multiparous HIV-infected women who had prior infant feeding 
experience stratified by their BF status reported at or before seven days 
postpartum. 
 
Prior to this study breastfeeding experience and breastfeeding intention during the 
study period were stratified by those who had ever breastfed versus women who had 
never breastfed at any stage during the study period (S5 Table). Previous BF 
experience was associated with BF intiation during the study period (P = 0.001). A 
significantly higher proportion of women did initiate BF, and this was associated with 
having prenatal intentions to EBF (P < 0.001). 
 
S5 Table. Previous infant feeding experience of multiparous HIV-infected 
women and their intentions for the expected infant reported 
prenatally at the late third trimester interview stratified by their BF 
practice reported at or before seven days postpartum. 
 





   n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
P-value* 
Previous infant feeding experience     
Previous children     
 Yes 425 (81) 44 (90) 469 (82) 0.137 
 No 98 (19) 5 (10) 103 (18)  
Breastfed previous infant(s)     
 Yes 324 (80) 23 (58) 347 (78) 0.001 
 No 81 (20) 17 (43) 98 (22)  
Duration of previous breastfeeding     
 <6 months 88 (28) 7 (35) 95 (28) 0.480 
 ≥6 months  230 (72) 13 (65) 243 (72)  
Age at introduction of water or liquids     
 <6 months 207 (51) 22 (55) 229 (51) 0.639 
 ≥6 months  198 (49) 18 (45) 216 (49)  
Age at introduction of animal milk or solids     
 <6 months 175 (43) 17 (43) 192 (43) 0.931 
 ≥6 months  230 (57) 23 (58) 253 (57)  
Age of last child when anything other than breast 
milk was introduced 
    
 <6 months  150 (37) 15 (38) 165 (37) 0.954 
 ≥6 months  255 (63) 25 (63) 280 (63)  
Expected infant feeding intentions     
Intending to exclusively BF expected infant     
 Yes 451 (86) 12 (24) 463 (81) 0.000 
 No 71 (14) 37 (76) 108 (19)  
Duration intending to breastfeed expected infant     
 <6 months 64 (14) 5 (21) 403 (85) 0.376 
 ≥6 months 384 (86) 19 (79) 69 (15)  







Sub analysis of multiparous HIV-infected women who had prior infant feeding 
experience stratified by their congruence status reported at or before seven 
days postpartum. 
 
Data was collected from multiparous participants about previous infant feeding as 
well as their infant feeding intentions for their current pregnancy at the late third 
trimester visit (S6 Table). This data was stratified by their congruence status at their 
first postpartum study visit. Congruence was based on having met their prenatal 
infant feeding intentions postnatally. There was a significant difference between 
those who were congruent or incongruent based on their prenatal intention to EBF. 
 
S6 Table.  Previous infant feeding experience of multiparous HIV-infected 
women and their intentions for the expected infant reported 
prenatally at the late third trimester interview stratified by their 
congruence status reported at or before seven days postpartum. 







   n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
n (%) or 
median (IQR) 
P-value* 
Previous infant feeding experience     
Previous children     
 Yes 46 (79) 399 (78) 445 (78) 0.770 
 No 12 (21) 115 (22) 22 (127)  
Breastfed previous infant(s)     
 Yes 41 (89) 306 (77) 347 (78) 0.054 
 No 5 (11) 93 (23) 98 (22)  
Duration of previous breastfeeding     
 <6 months 13 (33) 82 (27) 95 (28) 0.440 
 ≥6 months  26 (67) 217 (73) 243 (72)  
Age at introduction of water or liquids     
 <6 months 21 (46) 208 (52) 229 (51) 0.405 
 ≥6 months  25 (54) 191 (48) 216 (49)  
Age at introduction of animal milk or solids     
 <6 months 21 (46) 171 (43) 192 (43) 0.717 
 ≥6 months  25 (54) 228 (57) 253 (57)  
Age of last child when anything other than breast 
milk was introduced 
    
 <6 months 14 (30) 151 (38) 165 (37) 0.325 
 ≥6 months  32 (70) 248 (62) 280 (63)  
Expected infant feeding intentions     
Intending to exclusively BF expected infant     
 Yes 40 (69)  423 (82) 463 (81) 0.013 
 No 18 (31) 90 (18) 108 (19)  
Duration intending to breastfeed      
 <6 months 8 (17) 61 (14) 69 (15) 0.575 
 ≥6 months 38 (83) 365 (86) 403 (85)  







 Sub analysis of BF intention and practice by HIV-infected women. 
BF in some form was intended and practiced by most participants in the study. These 
data have been presented below in S1 Fig and S7 Table. Eighty one percent (n = 
463/571) stated intention to EBF prenatally. At or before seven days postpartum, 9% 
(n = 49/572) of HIV-infected women reported practicing EBF. The prevelence of 
congruent EBF was seven percent. If adjusted to include only HIV-infected women 
who intended to EBF (n = 463), EBF congruence increased to nine percent. When 
recalculated against the 58 HIV-infected women who did practice either congruent 
EBF, EFF or MF feeding, EBF congruence increases to 69% (n = 40/58). Ninety one 
percent (n = 523 / 572) reported having breastfed at some stage postpartum (ever 
BF) and 86% (n = 490 / 572) reported that they were currently BF at their visit at or 
before one week postpartum.  
 
S1 Fig.  BF related infant feeding intentions and practices of HIV-infected 










S7 Table. Infant feeding intentions and breastfeeding practices.  















Ever breastfed 523 (91) 49 (9) 572 (100) 










Sub analysis of prenatal infant feeding intentions stratified by congruence. 
 
The majority of participants intended to EBF. Few women intended to EFF and MF. 
Compared to women who did not practice the infant feeding that they intended, 
women who fed their infants as intended (congruent) were more likely to have 
intended to EFF (P = 0.002) (S8 Table). For congruence, there 40 women who were 
congruent in the EBF group, six in the EFF group and 12 in the MF group.  
 
S8 Table.  Prenatal infant feeding intentions to exclusively breastfeed, 
exclusively formula feed or mixed feed stratified by actual 
postpartum infant feeding practices.  
   Practiced Did not 
practice 
 Total  
   n (%) or 
median (IQR) 
n (%) or 
median (IQR) 




Infant feeding intention      
Exclusively breastfeed      
 Yes 40 (82) 423 (81)  463 (81) 0.898 
 No 9 (18) 100 (19)  109 (19)  
Exclusively formula feed      
 Yes 6 (60) 87 (15)  93 (16) 0.002 
 No 4 (40) 475 (85)  479 (84)  
Mixed feed      
 Yes 12 (2) 3 (5)  15 (3) 0.194 
 No 501 (98) 56 (95)  557 (97)  
* Bivariate comparisons using chi-squared and Wilcoxon rank sum tests. Missing data excluded. 
 
Infant feeding intentions and practices can be visualised in S2 Fig. For EBF, 81% of 
the 572 HIV-infected women intended to EBF prenatally. However, only 9% of the 
572 HIV-infected women actually practiced EBF. For EFF, 17% of the HIV-infected 
women intended to EFF, whereas 2% of the 572 HIV-infected women actually 
practiced EFF. For MF, 3% of the HIV-infected women intended to MF prenatally but 
90% of the entire cohort of 572 HIV-infected women ended up practicing MF.  The 
overall congruence indicates how many of the 58 participants met their intention to 
































Total number of study participants = 572
Intention and Practice
Exclusive Breastfeeding









Total number of study participants = 572
Intention and Practice
Exclusive Formula Feeding









Total number of study participants = 572
Intention and Practice
Mixed Feeding









Total number of participants who were congruent = 58
Feeding Intention vs Feeding Practices
Overall Congruence
EBF: 40 (69%) EFF: 6 (10%)
MF: 12 (21%)
 
S2 Fig.  Infant feeding of 572 HIV-infected women in Gugulethu grouped by 
infant feeding method reflecting the intention, practice and 
congruence related to each method investigated (n=572). EBF: 
exclusive breastfeeding. EFF: exclusive formula feeding. MF: mixed 
feeding. Participants who are reflected as intending and practicing a 
certain infant feeding method in each feeding method in the figure above 
and these intentions and practices are not necessarily related to the same 
individual participants. Overall congruence represents the 58 individual 
participants who expressed intention to use the same infant feeding 
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